
t pk , 1 
5 : ' Hh wis is ’ ' +94" 

ron : 5 ; ‘ ‘ a rater & 

+ 
y 

a Bere 

ote tam 
era, . swine Me nar Paty 

aay ran 
8 wie ary be H CAME AY 

tt A ie ata Sh Neutt 

5 
. “1 7 + ates 

pees ) uy 

i eres 
eatin Hk 

: ‘ ’ + Niteg oye & 
j TO Va Ne by Senrtes vr iniat 4 

Serer Rak kee 

. y a4 4 
, “ fae 7 A fb gbnetane ieee 

: 
y Pe or te 

a oot Pitted nabs yet 
ioe Pie aie 

bagne 
Abate 

Way 
tay mt we] % con 

HATES LITA 
(nae get at ; 

atatatl 

emry tir 
pee 

re yg ; ee ris Aw: } cunt ES 













JOURNAL 

OF 

THE LINNEAN SOCLETY. 

ZOOLOGY. 

WOU, O:O-015 

LONDON: 

SOLD AT THE SOCIETY’S APARTMENTS, BURLINGTON HOUSE, 

PICCADILLY, W., 

AND BY 

LONGMANS, GREEN, AND CO., 
AND 

WILLIAMS AND NORGATE, 233°1A* 

1907-1915. 



Dates of Publication of the several Numbers included in this Volume. 

No. 208, pp. 

” 204, 

4, 205, 
» 206, 
POT nin 
208, 
og) AUD) 

oo PAO), ie 

) 

PRIN'TDD 

RED L’ N COURT, 

1- 43, 

44-122, 
123-181, 
182-214, 
215-259, 
260-400, 
401-476, 

Aj olls 

published December 21, 1907. 

November 1!1, 1908. 

March 8, 1909. 

November 80, 1909. 

June 22, 1910. 

November 30, 1911. 

July 22, 1915. 

September 380, 1915. 

BY TAYLOR AND FRANCIS, 

FLEET STREET. | 



OJES Me Seale eis, 

Pages 

Bamser, Ruts C., M.Sc. (Liverpool). 

Reports on the Marine Biology of the Sudanese Red Sea.—X XII. The 

Fishes. (Communicated by Prof. W. A. Herpman, F.R.S., F.L.S.) 

(Pleats CUBS 12g, TITS tT Re ERC AMER a ae ee RRB 477-485 

CarPENTER, Gtorce H., B.Sc. (Lond.), M.R.I.A., Professor of Zoology in the 

Royal College of Science, Dublin. 

Reports on the Marine Biology of the Sudanese Red Sea.—X VI. Pyecno- 

gonida from the Red Sea and Indian Ocean, collected by Mr. Cyvil 

Crossland. (Communicated by Prof. W. A. Herpman, F.R.S., F.L.8.) 

(TEMENRES CAST 5: CATIA) Soc ie aoa a EN BT EAL NE) eco td RE aE SN ara 256-259 

Cuapwick, Herperr C., A.L.S., Curator of the Port Erin Biological Station. 

nn Reports on the Marine Biology of the Sudanese Red Sea.—VII. The 

Crinoidea, (Communicated by Prof. W. A. Herpmay, D.S8c., F.R.S., 

TL Se PAM Ce es et 9 DEE ey eR 44-47 

CrossLANb, Cyrit, M.A., B.Sc., F.Z.S. 

Reports on the Marine Biology of the Sudanese Red Sea, from Collections 

made by Cyril Crossland. (Communicated, with an Introduction, by 

ECOt iw AU MEER DOA) DL Seer B bus ue dus: )i) Weide dec ce es dence eaten sues 



Iv 

Pages 

CrossLanp, Cyrrit, M.A. (Cantab.), B.Sc. (Lond.), F.L.S., F.Z.S., late Lecturer 

in the University of St. Andrews; Marine Biologist, Sudan Govern- 

ment. 

II. Narrative of the Expedition. (Communicated by Prof W. A. 

Herpman, D.Sec., F.R.S., P.L.S.) (With map in the text.) ............ 3-10 

III. Note on the Formation of the Shore-Cliff near Alexandria. (Com- 

municated by Prof. W. A. Herpman, F.R.S., F.L.S.) (Plates 2 & 3.) 10-13 

IV. The Recent History of the Coral Reefs of the Mid-West Shores of the 

Red Sea. (Communicated by Prof. W. A. Hurpman, F.R.S., F.L.5.) 

(Plates 1 & 4, and Map.) ......... Pes hs NEI ets 5 coe .... 14-30 

XVIII. A Physical Description of Khor Dongonab, Red Sea. (Plates 

Borat cane we xt = iO UTES.) ae eel 22, ie cep eevee Botha co eee 265-286 

Exror, Sir Cuartes, K.C.M.G., Vice-Chancellor of the University of Sheffield. 

Reports on the Marine Biology of the Sudanese Red Sea.—XI. Notes on 

a Collection of Nudibranchs from the Red Sea. (Communicated by 

Prof. W. A. Hurpman, F.R.S., F.L.S.) (With 3 Text-figures.) ... 86-122 

Gipson, R. J. Harvny, M.A., F.L.S., Professor of Botany, University of 

Liverpool. ; 

Reports on the Marine Biology of the Sudanese Red Sea.—IX. The 

UINIIGTSg es ak RAN ieH sop an SNE EMeRCraSAR nae AROSE RAMP onatebusnnecndaoCasSaddoodea tesco. 76-80 

Gipson, R. J. Harvey, M.A., F.L.S., Professor of Botany, and MarcEry 

Knicut, B.Sc., Assistant Lecturer in Botany, University of Liverpool. 

XX. The Algze (Supplement). (4 Text-figures.) [Reprinted from Journ. 

ILivevNg OCs, LOLs xxdhis (ILS) joo) BOBO] coosaatonscosiseusneossencacon: 401-405 

Herpman, Prof. W. A., D.Sc., F.R.S., P.L.S. 

A Gotngoxe hb Koi nto) cle eee ae eee ee EM AURORE SE aan. scoséoonscos 1-2 

Hoye, Witiiam E., M.A., D.Sc. 

Reports on the Marine Biology of the Sudanese Red Sea.— VI. The 

Cephalopoda. (Communicated by Prof. W. A. Herpman, F.R.S., 

Pleas Ss) CWath i itigunesimthemlexts)) 2. sche eimee.Gk sods... eae 35-43 



Pages 

Laurie, R. Dovertas, M.A.(Oxon.), Lecturer in Embryology and Senior 

Demonstrator in Zoology in the University of Liverpool. 

Reports on the Marine Biology of the Sudanese Red Sea.—X XI. The 

Brachyura. (Communicated by Prof. W. A. Herpmay, F.R.S., F.L.S.) 

(lates: 42-45. rand 5) Mextatvoumess) sass. 6 snes .ee owls ceee nee tees os ehe AQ7-473 

McQueEn, James M.. M.A., B.Sc., University of Aberdeen, and Prof. J. 

ArrHuUR THomson, M.A. 

Reports on the Marine Biology of the Sudanese Red Sea.— VIII. The 

Aleyonarians. (Communicated by Prof. W. A. Herpman, D.Sc., 

BEES eelass)enqelates oo, andy ext teunkes.)) wens sccesesesslaer A8—75 

Rippeui, W., M.A. 

Reports on the Marine Biology of the Sudanese Red Sea.—X VII. The 

Anomura. (Communicated by Prof. W. A. Herrpman, F.R.S., 

ARPA S 3) ME 1a icre sally i UK Sana's eters aden mac aemeeta eine seth he ene 260-264 

Row, R. W. Haron, B.Sc., F.L.S. (From the Zoological Laboratory, King’s 

College, London.) 

XIII. Report on the Sponges collected by Mr. Cyril Crossland, 1904-5. 

Part I. Calcarea. (Plates 19 & 20, and 8 Text-figures.) ......... 182-214 

XIX. Report onthe Sponges collected by Mr. Cyril Crossland in 1904-5. 

Part II. Non-Calecarea. (Plates 35-41, and 26 Text-figures.) ... 287-400 

Sresppinc, Rev. Tuomas R. R., M.A., F.R.S., F.L.S., F.Z.8., Hon. Memb. 

New Zealand Institute, Hon. Fellow Worcester Coll., Oxford. 

Reports on the Marine Biology of the Sudanese Red Sea.—XIV. The 

Crustacea, Isopoda, and Tanaidacea. (Plates 21-23.) ............... 215-230 

Syxzs, KE. R., F.L.S. 

Reports on the Marine Biology of the Sudanese Red Sea.—V. On the 

Rolyplacophoras ors @lisons esate nsec acc ergeacadssc. dans deel seas ecco: 31-34 

Tuomson, Prof. J. Anruur, M.A., and Mr. James M. McQuesn, M.A., B.Sc., 

University of Aberdeen. 

__». Reports on the Marine Biology of the Sudanese Red Sea.—VIII. The 

Alcyonarians. (Communicated by Prof. W. A. Herpman, D.Sc., 

F.R.S., P.L.S.) (Plates 5-8, and 4 Text-figures.) ............0..2--0-- 48-75 



Vi 

Pages 

THoRNELY, Laura Roscoe. 

Reports on the Marine Biology of the Sudanese Red Sea.—X. The 

Hydroida collected by Mr. C. Crossland from October 1904 to May 

1905. (Communicated by Prof. W. A. Herpmay, F.R.S., P.L.S.) 

(GB NetGes Orica eit ee teeg doen sce VS eal Laws ekeleloae Giclee «eels to ae Ene ee ee 80-85 

Waters, Artour Wm., F.L.S. 

Reports on the Marine Biology of the Sudanese Red Sea, from Collections 

made by Cyril Crossland, M.A., B.Sc., F.L.S. ; together with Collections 

made in the Red Sea by Dr. R. Hartmeyer.—XII. The Bryozoa. 

Barb ls Cheilostomata (Plates VO=18)) 5 esccsn.. ec: 20-4. eens 123-181 

XV. The Bryozoa. Part II. Cyclostomata, Ctenostomata, and Hndo- 

pROctaan (Er latesi 4 ache.) maeetoe. cece cr aaa Seah paige eee 231-256 



Vill 

DS Olas WEE: ¢ PUAN E'S. 

PLATE 

1. ScEenEs In THE RED SEA. 

2. SHORE CLIFFS NEAR ALEXANDRIA. 

3. CLIFFS NEAR ALEXANDRIA. 

4, JEBEL Térawre, 1x Kaor Donconas. 

SUDANESE ALCYONARIA. 
; 
ya 

| 

. 

. 

Nos 

5 

6 

a 

8. 

9. HyYbDROIDA FROM THE SUDANESE RED SEA. 

10.5 

alae | 

12. 

13. 

14.  CunrmosromaTa FROM THE RED SEA. 

15. | | 
16. 

17.| 
18.) 
19. ) 
20. j Rep SEA SPONGES. 

21. LANOCIRA LATIFRONS, sp. 0. 

22. A. JANIRA CROSSLANDI, sp.n. B. ExosPH#ROMA RETICULATUM, sp. n. 

23. TYLOS EXIGUUS, sp. n. 

24. 

25. 

26 

27 

28. GENERAL VIEW OF THE RED SEA. 

29. Posrrion or KHor DoNGONAB. 

30. SaLak AND Barrier REEFS. 

}Brvozos FROM THE RED SEA. 

| Prexocoxms FROM THE RED SEA. 

31. JEDDA REEFs. 

32. THREE Views on RAWAYA. 



Vill 

PLATE 

33. CoRALS AND UNDERMINED CLIFFS. 

34. DoncgonaB Harpour. 

35.) 

36. | 
37. >SPONGES FROM THE RED SEA. 

38 | 
39.) 
40. 

41. 

42.) 
| 

ey 
SSuDAN BRACHYURA. 

44. 

45. ) 

46. SupAn FIsHEs. 

pNox-Carcannous RED SEA SPONGES. 

ERRATA. 

Page 
77, line 8 from bottom, for DicrospHamrtiA, read DicryospH@RIA. 

252, line 1, for Gondypodaria, read Gionypodaria. 

382, line 31, for Axiuissa, read Axinyssa. 

Minor corrections have been incorporated in the Index. 



DECEMBER 21, Price 8s. 

THE JOURNAL 

THE LINNEAN SOCIETY, 

Page 

Reports on the Marine Biology of the Sudanese Red Sea, from Collec- 
tions made by Cyrit Crosstanp, M.A., B.Se., F.Z.S. Communicated, 
with an Introduction, by W. A. Herpman, D.Sc., F.R.S., President of 

the Linnean Society. 

I. Introduction. By Prof. W. A. Herpmay, F.R.S., P.LS....... 1 

II. Narrative of the Expedition. By Cyrin Crossuanp, M.A. 
(Cantab.), B.Se. (Lond.), F.Z.8., late Lecturer in the Uni- 
versity of St. Andrews. (With map in text.) ...............04. 

III. Note on the Formation of the Shore-cliff near Alexandria. 

(Plates;2 andi.) ‘By, the same ...............seheddiyeecseenteds at 10 

IV. The Recent History of the Coral Reefs of the Mid-West Shores 
of the Red Sea. (Plates Land 4.) (With map in text.) 
LX BUS: MANS SER ERR RP les Se apaipenesr a8 Se NCR eg 14 

V. On the Polyplacophora or Chitons. By E. R. Syxus, F.LS... 31 

VI. On the Cephalopoda. By Winuiam HE. Hovis, M.A., D.Sc. 
(Communicated by Prof. W. A. Herpmay, F.R.S., P.L.S.) 
(With 7 text-figures.) 

oe —~ 

(Sw) Su Corse he Oo ee eee esr er ses oerseseesressoesesrvesesese 

LONDON: 
SOLD AT THE SOCIETY’S APARTMENTS, BURLINGTON HOUSE, 

PICCADILLY, W., 
AND BY ie 

LONGMANS, GREEN, AND CoO., 

AND 

WILLIAMS AND NORGATE. 

1907. 



LINNEAN SOCIETY OF LONDON. 

LIST OF THE OFFICERS AND COUNCIL. 

Elected 24th May, 1907. 

PRESIDENT. 

Prof, W. A. Herdman, D.Sc., F.R.S. 

VICE-PRESIDENTS. 

Horace W. Monckton, F.G.S. 
Prof. E. B. Poulton, D.Sc., F.R.S. 

Lt.-Col. D. Prain, LL.D., F.R.S. 
Dr. A. B. Rendle, M.A. 

TREASURER. 

Horace W. Monckton, F.G.S8. 

SECRETARIES. 

Dr. D. H. Scott, M.A., F.R.S. Prof. A. Dendy, D.Sc. 

GENERAL SECRETARY. 

Dr. B. Daydon Jackson, 

V. H. Blaekman, M.A. 
Leonard Alfred Boodle, Esq. 
Prof. Gilbert C. Bourne, D.Sc. 
Prof, Arthur Dendy, D.Sc. 
Rev. Canon Fowler, M.A. 
G. Herbert Fowler, Ph.D. 
Prof. W. A. Herdman, D.Sce., F.R.S. 
Prof. James Peter Hill, D.Sc. 
B. Daydon Jackson, Ph.D. 
Horace W. Monckton, F.G.S, 

LIBRARIAN. 
A. W. Kappel. 

COUNCIL. 

Prof, F. W. Oliver, D.Sc., F.R.S. 
Prof. E. B. Poulton, D.Sc., F.R.S. 
Lt.-Col. D. Prain, LL.D., F.R.S. 
A. B. Rendle, D.Se. 
Miss Ethel Sargant. 
Dukinfield H. Scott, Ph.D., F.R.S. 
Otto Stapf, Ph.D. 
Roland Trimen, F.R.S. 
Prof. Frederick Ernest Weiss, D.Sc. 
A. Smith Woodward, LL.D., F.R.S. 

CLERK. 

P, F. Visick. 

LIBRARY COMMITTEE. 

The Committee meets as required during the Session. The Members for 1906-1907, 
in addition to the Officers, are :— 

Herbert Druce, F.Z.8, 
Antony Gepp, M.A. 
Dr. G. Henderson. 
Dr. Otto Stapf. 

Prof. A. G. Tansley, M.A. 
F. N. Williams, Esq. 
Dr. A. Smith Woodward, F.R.S. 



THE JOURNAL 

OF 

THE LINNEAN SOCIETY. 

(ZOOLOGY.) 

Reports on the MARINE Bio.oey of the SuDANESE Rep Sua, from Collections 
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Linnean Society. 

I.—INTRODUCTION. 

By Prof. W. A. Herpman, F.R.S., P.L.S. 

Ty the summer of 1904 I was given the opportunity of selecting a Marine 

Biologist to investigate, under my general direction, the fauna and flora of 
the Sudan Coast of the Red Sea and the conditions under which they exist. 
The arrangement proposed and accepted was that the Naturalist appointed 
should receive my directions and advice before starting, should furnish me 
with frequent reports and send home collections as occasion offered, that the 
Liverpool Laboratory should be the home of the collections and headquarters 
of the expedition, that I should furnish such information and further directions 

from time to time as might be possible, and that finally we should publish a 
joint report upon the results at the conclusion of the investigation. 

From several well-qualified young Naturalists who applied, I was fortunate 
in being able to select Mr. Cyril Crossland, who had already had experience 
in collecting in tropical seas under Sir Charles Eliot at Zanzibar, and on his 
own expedition at the Cape Verde Islands. That Mr. Crossland has again 
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2 MARINE BIOLOGY OF THE SUDANESE RED SHEA. 

shown himself to be a keen and indefatigable collector and an accomplished 

Zoologist will be abundantly evident from the pages that follow in this Report ; 
but I am glad to have this opportunity of stating also how agreeable and 
helpful he has been throughout our intercourse, and how much pleasure it has 
given me to be associated with him in this Joint enterprise. 

Mr. Crossland left England in October 1904, and, after some necessary 
and not unprofitable delays in Hgypt, reached the Red Sea and eventually 
Suakim early in 1905. He remained in that neighbourhood cruising both to 
the north and south, exploring the reefs and lagoons and investigating the 

marine fauna and flora in every possible way until May, and then returned 
home, bringing considerable collections which were partly sorted out and 
distributed to specialists during the ensuing summer and autumn. 

These are the groups that will be reported on first in the sections that follow 
in the present volume. The rest of the collections are now being arranged 
in Liverpool under my supervision. There is a considerable amount of work 
to be done on such groups as the Crustacea, for example, in sorting out the 
material for the specialists ; but I hope soon to have them all in the hands of 
those authorities who have kindly undertaken to examine and report. 

In the winter of 1905 Mr. Crossland returned to the Sudan to an inde- 
pendent post, no longer under my direction. Asa result of the conditions of 
his new appointment our original plan of work has required to be modified, 

and a comprehensive joint report such as we at first contemplated is no longer 
possible. With regret I have had to cancel, or at least indefinitely postpone, a 

title-page, which with other MSS. Mr. Crossland left in my hands, referring 
to such a general report under our joint authorship. It is just possible that 
if conditions are favourable we may be able to produce such a work at the 

conclusion of, or as an appendix to, the present series of reports. In the mean- 
and he is much further, in time, from time, in my fellow-worker’s absence 

Suez than we are—I have had to do what seems best with the MSS. and the 

collections left in my care ; and, with the kind advice of my colleagues at the 

Linnean Society, I have considered that to publish the following series as 
reports upon Mr. Crossland’s collections, under my editorship, will best meet 
the views of all concerned and the interests of science. 
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Reports on the Marine Bronocy of the SuDANESE Rep Sxa.—lI. Narrative 

of the Exprpition. By Cyrit Crossianp, M.A. (Cantab.), B.Sc. Lond.), 

F.Z.S.; late Lecturer in the University of St. Andrews. (Communicated 

by Prof. W. A. Herpmay, F.R.S,, P.L.S.) 

(Prats I.) 

[Read 2nd May, 1907. } 

Ix November 1904 I had an opportunity of visiting the Red Sea and of 

making collections of the marine fauna, which I hope may afford an interesting 
comparison with the numerous collections from the Indian and Pacific Oceans 
made in recent years. 

Several famous collections have been made in the Red Sea already, notably 

those by Ehrenberg in 1870 ; but of the less commonly known groups which 

have no readily preserved hard parts, not many species are recorded from the 
northern and middle parts of the area. 

CoLLECTING GRounNDs aND Hapirats.—1. Sturz. 

At Suez I spent several weeks, of which a large proportion was given to 
collecting, principally from the very extensive mud-flats which lie alongside 
the causeway connecting Port Tewfik with the mainland. 

The most dreary and uninviting uniformity of these flats gives place to 
considerable variety on closer acquaintance, the muds and sands being of 
varying consistency and constitution with corresponding variety in the fauna 
they support. The sand is composed in places largely of foraminifera, some 
areas are covered with sponges, some with weeds. Stones are rather rare, 
except on the east side at Port Tewfik, near the point where the Suez Creek 
joins the Ship Canal, where probably their presence is artificial. 

Owing to the peculiar tidal conditions of the Red Sea, this is almost the only 
opportunity I had of digging for worms in sand and mud left uncovered by 

a = yal aed 99 On o ° the sea. At Suez “springs rise 7 feet,” but the tides are irregular, their 
times and height depending on barometer and wind. At the other end of the 
sea, in the Bab el Mandeb, a considerable tide occurs, but the middle of the 
sea, as at Suakim, is practically tideless. 

Dock walls, the under sides of buoys, and the bottoms of ships in dry dock 
all yielded harvests. 

Suez Bay is shallow and muddy (whence the magnificent green colour 
which forms such a contrast with the reddish mountains of Ataka), but 
trawling produced quantities of fine Aleyonarians, Echinoderms, and Sponges. 
the latter, as always, being the home of many Polycheeta and Crustacea. I 
much regret that I had few opportunities of using the trawl here. I believe 
much remains to be reaped, 
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On the Etuleh and Kal el Kebira shoals abound corals of reef-forming 

species with the Aleyonarians so characteristic of the tropics. Their luxuri- 

ance is perhaps not quite that attained further south, but is amply sufficient to 

constitute a typical specimen of tropical life. This is at 29° 58’ N. latitude ; 

whereas on the other side of Africa corals are scanty, and most forms of life 

are those characteristic of the Mediterranean, as far south as the Cape Verde 

Islands in lat. 15° N.* 
Suez is indeed the place for a tropical laboratory ; less than a week 

from London, most species of the tropics can be studied without any of the 

discomforts of heat. Indeed I can testify that Suez has the best climate to 

be found in Lower Egypt, Alexandria not excepted. 

2. Rep Sea, West Coast Harsours. 

During my voyage south, which I made in a small vessel, I was able to. 

see many little-known harbours and reefs of the Western Shores. The 

uniformity of the biological conditions of the Red Sea was the most striking 

impression received, and subsequent more detailed explorations have done 

little to modify this. 

Of all seas this deserves best the name of The Coral Sea. Its shores are 

all composed of elevated coral, and are fringed with its luxuriant growth ; 

while Barrier and other reefs and patches fill the sea for miles from either 

shore. In short, corals luxuriate everywhere (with one partial exception 

noted below) except in the most stagnant creeks. 

For a detailed description of this coast I refer to the paper following. 

The presence of very numerous inlets into the coral plain is a specially 

important feature from the collector’s point of view. These are, however, all 

of the same type—an opening in the fringing reef bounded by precipitous 

banks of coral, which extend as submarine walls along each side of the canal- 

like creek. The species of coral change as one goes up the creek and several 

kinds of Alcyonaria become prominent, great sheets of brown Xenia being 
especially characteristic of sheltered and cloudy water. 

Only close to the head of the tideless landlocked canals do corals disappear 
and give place to bare mud or sand, with Zostera and Halimeda as the usual 

seaweeds of this habitat. 

So if we reckoned all coral-reefs alike, we have conditions of extreme 

simplicity—land and sea both being coral and the products of its decay. 
But besides the infinite complexity of each coral-reef considered by itself, 

it must be remembered that the reef of the open sea is quite another thing 
to the product of perhaps equally luxuriant growth in sheltered water. 

* Crossland, C. ‘The Gicology and Deposits of the Cape Verde Islands,” P. Z.S. 1905, 

pp. 170-186. 
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3. SupDAN Coast. 

Between latitudes 21° 30’ N. and 18° N. I made a particular examination 
of the coast and found but one exception to the above described uniformity. 
This is the large enclosed bay of Dongola (or Dongonab as it is more properly 
called), the peculiar structure of which is probably connected with its 
biological uniqueness. In the map on p. 15 the thin lines represent reefs 
and shoals, and it is seen that the area may be described as three deep basins, 

of which the first is open to the south. The boundary between this and 
the second is a reef covered by 1 fathom on the west and 24 fathoms on the 
east side of the long narrow island which occupies its middle part. 
The partition between the second and third basins is formed by a large 
sand-island and the shoals lying round it. Now on the south side of the 
former barrier all shoals lying below the level at which coral grows with 
luxuriance are covered with sand and sparsely scattered coral colonies, of 
which many are dead, just as elsewhere in those places where there is any 
step between the coral cliff and the floor of coral-mud. North of the barrier 
on the other hand, the corresponding position is generally occupied by 
nullipores, either in the form of nodules composed of Lithothamnion alone or 
larger masses of a combination of coral and nullipores, of which the latter 

is predominant and practically hides the former. There are exceptions, 
some small nullipore patches being found just south of the barrier and 
coral occurring in places north of it; but the description holds good that south 

is a coral area, north is nullipore. But it must be remembered that this 
applies only to water of 2 or 3 fathoms and over. In the shallows down 
to 1 fathom corals flourish on both sides of the barrier alike. 

In a few places north of the barrier we find surface reefs of rather a 
peculiar constitution, viz., a combination of coral and nullipore in which 

the former is necessary as a nucleus for the latter but is almost hidden under 

it. The coral is not merely dead and overgrown, but still lives on at the 
ends of some of its branches, a balance being obtained like that between the 

conflicting interests of parasite and host. The combination has a wonderful 
rich appearance, being covered again with green and brown moss-like sea- 
weeds growing with such vigour that striking a “stone” with a hammer 
causes an effervescence of oxygen bubbles. 

If the reason for this change were known in the case of this restricted 
area, it might throw some light on the unexplained absence of coral, on the 
reef-forming scale, from the east coast of Zanzibar and British Hast Africa 
and other places, where there is no apparent reason for its inability to 
flourish. Unfortunately there is no solution as yet; I can only state the 
problem. 
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The possible causes of the restriction of coral-growth in general are :-— 

(1) Cold currents. 

(2) Very strong currents. 

(3) Dirtiness of the water. 
(4) Chemical composition of the water including its dilution 

by fresh water. 
(1) and (4) are dismissed at once as inapplicable to either this case or to that 

of British East Africa. It has been shown too that the effect of an ordinary 
river upon reefs a comparative short distance from its mouth is generally 
inappreciable. But there are no permanent rivers in this part of the world. 

(2) Strong currents are present in this neighbourhood, but as a matter of 
fact currents stronger than occur here are generally favourable to coral-growth. 

(3) The water in the north basin, where coral grows luxuriantly, forming 
reefs rising precipitously from deep water, is very dirty, as cloudy as that of 
Suakim Harbour, for example. That of the middle and southern basins 
is clear ; even when the streng north wind of winter is blowing, the bottom 
is clearly visible to a depth of 5 fathoms, and in the summer, when winds 
of a more normal strength prevail, objects are distinguished clearly at 
10-13 fathoms. 

Mernops OF COLLECTING. 

Collecting by dredge and trawl is difficult in a sea where coral is so 
ubiquitous. Hven on the nullipore beds of Dongola “ stones” large 
enough to stop the working of small apparatus abound nearly everywhere. 
Consequently the majority of my specimens from depths of more than a 
few feet were obtained by divers or by trawling on coral-mud. Compared 
with the harvests reaped from other grounds, the results from the latter 

seem poor. Large quantities of the slender branches of an Antipatharian, 
certain Polyzoa, several species of Lamellibranchs, &., were often obtained, 
but their repeated appearance became monotonous. 

Coral colonies brought up by divers, and either broken up at once or 
left standing in fresh water until the inhabitants came out of their burrows 
and tubes, yielded many and varied specimens. On one occasion I employed 

three men for several days in taking coral from a shoal and breaking it up on 
shore. One result of this was to alter my ideas of the relative abundance 
of certain forms of life. 

One hears little of the use of divers in accounts of collecting expeditions. 
In most places it is easy to find skilful “swimming divers,” and by learning 
a few words of their language one can easily get them to bring up the 
particular coral, sponge, aleyonarian, or weed which one has picked out by 
the water-teleseope. In a tideless sea like this their help is invaluable, 
and indeed in most seas the desirable specimens seem to be just outside the 
reach of the collector confined to between tide-marks and dredging. 

Trawling in the Bay of Agig Suraya was exceptional, resulting in the- 
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finding of a patch of the branching tubes of a species of Lepralid polyzoan. 

Few Crustacea were found among these, but the number of Polychzeta was 

enormous. The most important is a species of Chetopterus whose tubes 

were enfolded by the polyzoan, and occurred in large numbers. The species 

is probably that which I named C. longipes*, from a single specimen 

obtained by J. Stanley Gardiner in the Maldives. But the great majority 

were small forms, and by placing a tub full of the polyzoan in fresh water 

overnight, I obtained about 4 oz. of representatives of the following families:— 

Terebellidee : 2 species, one of which made up the bulk collected. 
Polynoids: in Jarge numbers. 

Nereids: 2 species. Numerous. 

Hunicidee: a few dozen. 

Syllidee: 2 or 3 species. Fair numbers. 
Sabellidee: 1 species. Fair numbers. 

Serpulidee and Cheetopteridee. Abundant. 

A few each of :— 

Lumbriconereids. 

Hesionids. 

Phyllodocids. 

Besides taking every opportunity of examining buoys and their ropes 
and so on, it is worth while, if one is staying a month in one place, to 
sink half-a-dozen paraffin boxes, or suspend them in the water, and examine 
at the end of one’s stay. In the present case the boxes remained down, 
for a period of five weeks, and at the end of that time presented a wonderful 

appearance, being completely covered with brilliantly coloured compound 
and simple ascidians, some sponges and hydroids and swarms of young 
lamellibranchs. Among these live hosts of free forms. In this way one 
obtains an abundance of specimens of species otherwise rare, or not met with 
at all; in the present case this applied especially to the Planarian worms. 

CoMPARISON OF FAUNA WITH THAT OF THE EQUATORIAL Coast or AFRICA. 

On the whole the two faunas seem much alike, the differences observed 
being perhaps attributable to the differences of habitat and to the ecological 
effects following on the unknown factor which encourages the growth of 
corals here while suppressing them on the Equator. 

Aleyonarians f.—In both localities certain forms, especially the Kentide, 
are in places as abundant as are fucoid weeds on English coasts; but while 
the lowest tides of Zanzibar uncover sheets of blue and blue-greens, the 

shallows of the Red Sea harbours are carpeted with brown. The rapid and_ 
continual motion of some of these brown and grey Xeniids, which 

* P.Z.S. 1904, i. p. 277. 
+ Cf. the account of the East African forms by Prof. J. A. Thomson, P. Z. S. 1906, i. 

pp. 893-443. 
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fold the tentacles simultaneously over the mouth and straighten them again, 
is one of the strange things to be seen by the use of a water-telescope. The 
phenomenon is, I believe, unique among fixed Ceelenterates. 

Tubipora is comparatively rare on this coast, though I believe that in other 
parts of the Red Sea it is as abundant as in the shoals of Zanzibar Channel. 

The Planarians* are a group which is only beginning to be known and 
of which large collections must be slowly accumulated betore true com- 
parisons of faunas can be made, but I believe a considerable resemblance 

between the two regions will be shown by Mr. Laidlaw’s papers. 
To the Opisthobranchs | the same remark applies, and in addition the 

migratory habits of many species make it impossible to obtain a fair 
collection in less than a year’s time. The difference in the conditions 
under which collection was carried on will account for differences in the 
lists of species quite independently of the real facts of distribution. For 
instance, the very large and conspicuous Hewabranchus was quite common 
about Zanzibar, whereas here I have seen but one specimen. On the other hand, 

I believe I collected only one specimen, and that a small one, of Chromodoris 

elizabethina on the equatorial coasts; here I have collected many and have 
seen, | confess, more than I have captured. I have never yet seen here 
the great swarms of Aplysiidee which I met with on the shores of Zanzibar 

and the Cape Verde Islands. 
The Echinodermata are in both localities characterized by the abundance 

and beauty of the Comatulide and the large size of the Holothurians. The 
Jatter are not fished as “Trepang” in the Red Sea, the several valuable 
species known as “ Teat fish ” being rare or absent. 

The brilliant Pentaceros Lincki is common here as in Hast Africa and 

Ceylon; as are the species of Linckia, of which all stages of its peculiar 
vegetative mode of reproduction are to be met with frequently. 

The single littoral Oligochzete is a new species, and has been described 
under the name Pontodrilus crosslandi by Mr. Beddard ft. | 

Polycheta.—The ease with which a fair number of species of this group 
may be collected, together with the diversity of their habits and habitats and 
the fact that most of them are practically fixed organisms, make the group a 
specially useful help in studying problems of distribution. Of the few 
Equatorial species I have so far had opportunity of identifying §, all the 

* F. F. Laidlaw, P.Z.S. 1903, pp. 99-118, & 1906, ii. pp. 705-719 (two papers on the East 

African Collections). 
+ Sir E. C. Eliot, P. Z. S. 1902, ii. pp. 62-72; 1908, i. pp. 250-257, ii. pp. 854-385 ; 1904, 

i. pp. 886-406, ii. pp. 83-103, 268-298, and onwards; aiso ‘Journal of Conchology,’ xi. 

(1905) pp. 237-256, (1906) pp. 298-315, 366-367. 
} P.Z.S. 1905, ii. [1906] pp. 558-561. 
§ C. Crossland, “Fauna of Zanzibar,” &c., P. Z.S. 1903, i. p. 169, and onwards to 1904, 

i. pp. 287-330. 
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commoner have turned up again in the Red Sea, as have many of those 

conspicuous forms which are at once recognizable by their colour or tubes. 

Plant life resembles that of Equatorial Hast Africa, in that most of the 

species are the same, but occur in different proportionate quantities. The 

absence of coral on the East African reefs is correlated with the vast 

quantities of the marine phanerogam Cymodocea ciliata, Bhrenb., which there 

occupy the spaces here covered with coral, but even on mud or sand-areas 

this species is not often met with on the Red Sea coasts. The true seaweeds 
are the same, but again there is far less ground suited to Halimeda spp., 

which are consequently less frequently met with and then in less abundance. 
On shore Mangroves are absent, perhaps because there is no tidal action 

to plant their floating embryos. Its companion Jussieua, with its aerial 

peg-like roots, is frequently found, but not often in large numbers. 
The salt pools found here and there on these arid coasts soon evaporate 

to a slush of salt crystals, and in these a red microscopic alga flourishes to 
such an extent as to colour the whole pool. Whether the name ‘“ Red Sea” 
is given from this alga or from the pelagic form which makes a scum as if 
of iron rust over large areas of the sea occasionally during calms, or from 
the brown Xeniidee which carpet the harbour sides, is indeterminable; any 

one of the three is a striking phenomenon, the first being obvious to shore 
dwellers, the second to sailors. Perhaps after all, the name was given by 

landsmen who noted the prevalence of red colour in the hills which border 
the sea throughout its length. 

Reports on the Marte Bronoey of the SuDANESE Rep SeA.—III. Note 

on the Formation of the SHORE-CLIFF near ALEXANDRIA. By 

Cyrit Crosstanp, M.A., B.Se., F.Z.8. (Communicated by Prof. W. A. 

Herpmay, F.R.S., P.1L.S.) 

(PLATES 2 & 3.) 

[Read 2nd May, 1907. | 

THE Coast of the Delta is in the form of an are of a circle except on its 

west side, where it runs almost in a straight N.H. and S8.W. line from 
Alexandria to Abukir. These two sections of the coast differ markedly, the 

former having a very low and sandy shore generally backed by swamps or 
lakes, the delta being in process of extension, the latter being bounded by low — 
cliffs due to the rapid erosion of the land -by the sea. (See Plate 2. figs. 1 & 3.) 

The cliffs, with an exception to be noted later, are of the softest material 

throughout, yet always nearly vertical; a fact the significance of which one 

would have supposed could not have escaped the notice of the builders of the 
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numerous villas which have recently occupied the sea-front at Ibrahimieh and 

elsewhere on this coast. 

The cliffs, like the desert of which they represent sections, are formed of 

wind-blown sand containing in places stones formed by the consolidation of 
the same material. This is laid down in strata of various thicknesses dipping 
and curving in all directions. A cutting for the electric railway Just beyond 

Palais Station shows thin lamine of just consolidated sand; thicker strata, 

of hard rock, are exposed on the beach. 
The material is, in all cases, coarsely ground shell-fragments, the land being 

thus of marine origin. 
The greater bulk of the material above sea-level between Alexandria and 

the “Sporting Club,” a distance of two or three miles, is composed of the 

rubble, mud and broken pottery remaining from the decay of the ancient 
suburbs of Alexandria. Plate 2. fig. 2 shows a section of this deposit at its 

greatest thickness. The ground has been reduced to its ancient level artificially, 
as shown by the pit in the foreground, which exposes the natural sandstone ; 

and the hill owes its preservation to the strong feeling of the Moslems against 
the removal of the graves of two Sheikhs which occupy the ground. The head- 
stones of these graves being 7 feet in height, the hill is about 60 feet. It is 

composed from top to bottom of rubble, &ec., and numerous fragments of red 

pottery. 

At this point the rubble deposit does not reach sea-level, but as the original 
sand dunes were undulating so the level of the beginning of this formation 
varies—from sea-level to a height of 60 feet or more above it. But generally 
in the neighbourhood of Ibrahimieh the greater part of the cliff is composed 
of these remains. (See Plate 2, fig. 3.) It seems very remarkable how 
rarely larger stones, such as are invariably used in modern houses, are found 

among these fragments, but such walls as remain intact embedded in the cliffs 
are invariably composed of rubble and other materials similar to those used in 
the walls of the poorer native houses of the present time. 

Returning to figs. 1 and 3, a distinct lower layer is seen in the cliffs more 
or less regularly throughout their length. This is generally a more coherent 
and homogeneous sand than that above, which contains loose stones. Lower 

down the beach this passes into sandstone of considerable hardness. Asarule 
there is a beach of loose sand between the cliffs and the hard rock, which 

more often, but not always, begins about low-tide level (tides rise 2 feet at 

springs); but where a continuous bed extends from the cliff to the low-tide level, 
the interesting point is shown that, simultaneously with the discoloration of 
the surface under the influence of the sea, a hardening occurs. The light 
yellow rocks can easily be dug into with the point of a penknife. At the 
higher level of the blackened area this is possible after the surface layer is 
removed. Further down the shore the rock can only be scratched by the 

knife with difficulty though remaining soft inside; the origin of the hard 
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tock found below high-tide Jevel is apparently a cementation of the sand by 
deposition of mineral matter from the sea-water, in the same way probably as. 
in the case of the beach sandstone of the Khor Dongola Islands (p. 24 et seq.) 

(Pl. 1. fig. 3 and its explanation). 
Any calcareous matter may be hardened in this way. In places, masses of 

the rubble of ancient Alexandrine suburbs come to lie below sea-level *, and 

have been cemented into a breccia containing broken pottery. Such is the 
origin of the rocks in the foreground of fig. 1 (PI. 2), while those in the near 

distance are of homogeneous sandstone. 

Between tide-marks the shore forms a rock-flat, cut up into pools, and with 

areas of sand bound together by luxuriant patches of phanerogamous weeds. 
About Ibrahimieh this flat is artificially regular through the operations of the 
ancient Alexandrians, who filled the ground with graves and catacombs the 

bottoms of which now remain exposed in the shore-flat, the sea having invaded 

a large part of the great eastern necropolis. Plate 3, fig. 1 shows a catacomb 
passage just above high-tide level. There are side branches to right and left 
in which the niches for the dead are plainly seen. Further down the shore 
the graves remain as shallow troughs cut in the rock. The graves spared by 
the sea are now being carefully despoiled prior to the division of the cemetery 
into desirable building lots. 

Further west the levelling of the shore seems to be the result of quarrying 
operations rather than of grave-digging. 

Along the seaward Bice of this rock-flat is a series of masses of harder 
rock, which, having undergone further hardening under the action of the 

waves, are being eroded but slowly. Below water-level the edge of the flat 
is protected by an incrustation very similar to that I described as occupying 
the same position in the Cape Verde Islands t. The same species of Vermetus 
is here, but 

(1) It never forms masses alone. 

(2) There is no gradation between the proportions of nullipore and Ver- 
metus such as is characteristic of sheltered and exposed situations in. 
the Cape Verdes. 

(3) The incrustation consists largely of Serpulid, Sabellaria, and Terebellid 
tubes, which was never the case in the Cape Verdes. The latter two 
being sandy are a source of weakness. 

(4) The incrustation never contains a high proportion of nullipore. Large 
masses of nullipore are not found ; and the species which covers the 

* There seems to have been a sinking of the coast, cf. the ruins found out at sea near 
ancient Canopus, and the now submarine catacombs and excavations of the shore near 
Ibrahimieh. But of course masses of débris might reach their present position by local 
subsidence of portions of the cliffs. 
+ Proc. Zool. Soc. 1905, vol. i. p. 178. 
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exposed rocks of the Cape Verdes does not occur here. Jointed 
“‘Coralline” is very abundant everywhere on the outside of the 
incrustation. 

Specimens of this growth, even those collected within a hundred yards 
of each other, show differences in the constituents and the proportions in 
which they occur. 

There are two species of Vermetus: a smaller with long tube often largely 
free from the substratum, and a larger with shorter tube forming a coil 

adpressed to the substratum. The former is the more important here, 
and is the important organism of the Cape Verdes; the latter occurs usually 
near high-tide mark and does not often enter into the incrustation, though in 

some cases it forms the bulk of the mass. 

The proportion of sandy tubes of Sabelliformia and Terebellidee is an 
important point, as they are a cause of weakness. They do not generally, 
however, occur in so high a proportion as to destroy the coherence of the 
whole when maceration removes their binding material. 

The proportion of Serpulid tubes, of several species, is always high, often 
forming fully half the whole mass. Nullipore, as noted above, is low. Hence 

the comparative weakness of the whole in comparison with the Cape Verde 
material, which consisted of the two strongest ingredients practically alone. 
The contrast would be far greater but for the abundance of boring sponge and 
annelids in the latter locality. 

That the shore platform owes, if not its existence, at least its definite edge 

to this growth is self evident, but a remarkably clear case is afforded by the 
rocks photographed and shown in PI. 3. fig. 2. Ata point abouta mile east of 
the Palais station on the Ramleh Railway, 2. ¢. about 5 miles east of Alexandria, 
the rock is both higher and harder than usual on this coast, though formed of 

the same broken shell material. The headland thus resulting projects into 
comparatively deep water and is exposed to the full force of the waves. 
The photograph was taken during the retreat of a wave, and shows very 
clearly the extremely regular shelf which borders the rocks. The form of 
the rocks above water-level should be noticed. They show clearly the same 
weathering which is so characteristic of the ‘ Coral-Rag” of the Tropics, and 
at this level they have taken on the same extreme hardness. 
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GENERAL DESCRIPTION OF THE COAST. 

Tue remarkable parallelism of the sides of the Red Sea “ Rift Valley ”-is 
varied on the west by three prominent points, Ras Benas, Ras Elba, and Ras 
Rawaya (see Map, fig. 1, p.6). Between Ras Rawaya and Suakim the 

coast-line is, in the main, very regular, but it bends eastward again at 

Trinkitat, and is broken by some large bays about Agig. 
As is well known, the sides of this trough are composed of ranges-iof 

mountains of granite and other crystalline rocks remarkable for their wild 
and jagged shapes and utter barrenness, while the actual coast is a low 
plain. Except for its seaward border, which is invariably of elevated coral, 

the surface of this plain is composed of alluvial gravel and sand from the 
hills *. In certain localities the plain is divided by ranges of low hills, 
somtimes capped with coral, which rise in the midst of the plain and run 
parallel, more or less, to both sea-coast and mountains f. 

This is the structure of the whole Red Sea coast at least as far south as 
latitude 18° 10’ N., with the exception of the northern part of the Gulf of 
Suez, which is totally different ¢. 
A very striking feature of this coast is the large number of canal-like bays 

or “ Khors” which run into the coast-plain. Reference to the map on p. 6 
shows nine large examples in the space of only 40 miles just north of Rawaya, 

* Artesian borings made by the Public Works Department of the Sudan Government 

two miles inland from Port Sudan show that the same materials extend downwards as far as. 

the borings wert, z. e. to a depth of at least 1000 metres. 

+ As these hills are of special interest I give an enumeration of them and description of 
those I have climbed in a postscript (p. 27). 

{ The crystalline hills are here absent, the coast being formed of high, flat-topped, wall- 

like hills of Cretaceous limestone which rise almost directly from the sea. 
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and the Chart of Suakim Harbour gives the features of a typical specimen. 

The characteristics more or less prominently developed in all are :— 

(1) Canal-like outline. 
(2) Crossed branches running N. & 8. and H. & W. 
(3) A nearly uniform depth gently shoaling as one passes landwards. 
(4) A flat bottom of coral-mud. 

(5) Precipitous sides of growing reef below sea-level and cliffs above. 
The latter are of course the height of the neighbouring plain, 
generally 2 feet or so in Suakim Harbour, or up to 12 feet in Khor 

Shinab. 

The late Mr. Barron, who was Geologist to the Sudan Government, 

explains these formations as resulting from two systems of faults at right 
angles to one another. The almost rainless climate, the absence of very 

strong tidal currents, and the protection afforded by growing coral, have 
allowed the above-mentioned characteristic and almost bizarre features to 
remain, whereas in the corresponding structures on the equatorial coasts of 
East Africa the erosion of powerful tidal currents and of freshwater streams 
has, in most cases, widened creeks into bays and broken down their vertical 

sides into shelving shores. 
The Red Sea has an evil reputation with navigators on account of the 

number and complexity of its coral-reefs and the presence, in certain areas, 

of that especial horror, the coral pinnacle which rises out of deep blue water 
toijust under the surface. The reefs may be divided into :— 

(a) Fringing reefs along the coast and round islands. 
(6) A Barrier system, oiitdh 3 is especially typically develoned between 

19° N. and 24° N. 
(c) Scattered reefs, including some of Atoll form. 

The climate is noted for an extreme aridity, which is however not so 

complete in the southern part of the coast asin the northern. Among the 
hills furious rain-storms are frequent in. August and winter, which flood 

the valleys for a few hours at a time in the way described by travellers in the 
Sinai Peninsula, and by Egyptian Survey Department officials for the desert 
bordering the Gulf of Suez*. These conditions are of course the best 
possible for the conveyance of the large quantities of detritus which have 
formed the great alluvial maritime plain. 

The tides have been referred to in the Narrative (p. 3), where it is stated fae 

the middle part of the Red Sea is practically tideless. There are, however, 
variations of level of two feet or thereabouts which occur almost daily, but 
their occurrence is subject to no fixed rule. The rise or fall may be fairly 
regular for several days, high water being at nearly the same time each 
day, then it may remain continuously low or continuously high for a short 
period. Occasionally the water may sink to a foot below its lowest normal 

* Barron & Hume: “ Topography and Geology of the Eastern Desert of Egypt, Central 
portion,” issued by the Survey Department, Public Works Ministry, p- 282. 



C. CROSSLAND RECENT HISTORY OF THE CORAL REEFS. LG 

level and remain down for one or more days. Further, the mean level is 
about three feet lower in summer than in winter. 

Tt is found that there is a true tide of a few inches, but that this is 

swamped by the greater changes of level induced by changes of barometric 
pressure. The “tides” are therefore quite irregular and cannot be predicted. 
My own observations have been made daily for about six months at 

Dongola, where, owing to its position near the head of a very long bay, the 
effect of the strength and direction of the winds is very marked, but even 
there the wind is not the only factor in producing changes of level. 

The difference in the level of the whole of the Red Sea in the winter and 
summer is a result of the monsoons in the Indian Ocean. The total 
difference between highest water in winter and lowest in summer is about 
six feet. 

JAUSES OF THE FORMS oF THE PRESENT REEF SYSTEM. 

The theory advanced is that—(i.) As the region is one where considerable 

upward movement (at least 500 feet) has occurred since modern reefs began 
in the Sea, and where elevation is still in progress, Darwin’s subsidence 
theory cannot be called into account for the existence of the barrier reefs 
at a distance from land and separated from it by deep water, or of the atoll 
forms of certain reefs. (ii.) The relations between elevated and still living 
reefs show that the foundations of both are ranges of sandstone hills partly 
below sea-level. (iii.) The forms of the reefs are due to the balance of 
agerading over degrading agents, the former being the growth of coral, 

nullipores, &e., and the latter the corrosive action of the sea and the rotting 

caused by boring organisms, ce. 

A note on the probable cause of the changes effected after the upheaval of 
a coral-reef, whereby it takes on the hardness, homogeneity, and crystalline 
structure characteristic of “ Coral-Rag,” is appended. 

HVIDENCES OF ELEVATION. 

The existence of the coast-plain and its breadth, which on the Sudan 
coast averages five miles, are against any considerable movement of depression 
during its formation. The raised reefs indicate upward movements of 
1500 feet or more, and more recent changes are recorded as raised beaches 

and old erosion-lines or cliffs, of which examples are found throughout the 

length of the Sudan coast. 

At Agig, a mile inland, but only a few feet above the sea, is a raised beach 

in the form of a long ridge of rolled pebbles of crystalline rock corresponding 
to that of coral-fragments which borders the present shore. Both are 
surmounted by a line of graves, the seashore having been, apparently, a 
favourite place of sepulture through all ages. Even the design of the graves 

LINN. JOURN.—ZOOLOGY VOL. XXXI. 2 = 
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remains much the same, except that the modern stones are but a fraction of 

the size of the monoliths of the old days. 

Some particularly conspicuous cases of raised erosion-lines on cliffs are to 

be seen at Tella Tella Suraya Island in the south, and on Haysoit Island in 

Khor Dongonab in the north. These are treble lines, the modern one at sea- 

level, and two others at points 3 and 5 feet above this. <A single raised line 

may be seen in the harbours of Port Sudan and Suakim. The larger of the 

islets of the landlocked North Bay of Khor Dongonab is of limestone, and hasa 

line of undermined cliffs along its northern, or exposed, side, the base of which 

is now some feet above sea-level and separated from the shore by a stretch of 

sand about a hundred yards wide, and covered with the xerophytic plants 

usually found on these dry sandy islets. One should note that the higher cliffs, 

seen from a distance, appear to show lines of undermining in some cases, but 

that these, on a nearer view, turn out to be the results of subaerial denudation. 

The hills are formed of horizontal strata which are in some cases alternately 

hard and soft, and the latter, standing out from the general level, simulate 

the overhanging part of a marine cliff. But in these selected cases, as in 
that described below, the smaller details of wave-action are preserved so that 

the former, lower, position of the cliff is evident beyond doubt. 

The horizontal position of the strata shows that the elevation of the lime- 
stone from the sea has been effected in a regular manner ; but evidence of the 

steadiness of this movement is given by the occurrence everywhere of elevated 
coral colonies, which are in the same position exactly, relatively to the 
surrounding rock, as that in which they once grew in the sea. Such colonies 
may be of quite delicate branched species, and good examples of such are 
exposed in the trench which surrounds one of the blockhouses which once 
protected Suakim from the Dervishes, but generally the fact is more easily 
made out in the case of massive species. Very conspicuous examples were 

seen on Tella Tella Suraya, an island of which the Admiralty ‘ Pilot Book ’ 
notes that it is distinguished by the presence of many cairns of stones 
upon its highest parts. The island is about 40 feet high and surrounded by 
cliffs, mostly of rather loose coral-fragments and abundant shells &e. of 
present-day species. The “cairns” on the level summit of these cliffs are 
simply large hemispherical coral colonies which survive the weathering 
that has removed the surrounding softer material. Corals similarly 
situated are exposed in many places on these coasts, the summit of Jebel 
Tétawib in Khor Dongonab bearing a_ particularly fine series. There 
would be no difficulty in identifying them as species at present living 
in the adjacent sea. The island is a miniature elevated atoll, the present 
bottom of the lagoon being just above the sea-level, and consisting of 
a flat sheet of mud, which was drying and slightly crusted with salt at the 
time of our visit, at the beginning of March. This depression is surrounded 
by high ground, its present communication with the sea being probably 
subterranean. The lagoon is bordered by bushes, of the species which live in 
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salt swamps, and about six feet above them are small cliffs which show very 

distinct marks of having been undermined by waves at a time when the 
lagoon was at a lower level and contained water. Above these the ground 

slopes steeply to the level of the summit of the cliffs. 

For other elevations see the postscript on the sandstone coast-hills (p. 27). 
Two sets of elevations have been shown to have occurred since reefs of 

modern corals began to be formed in the Red Sea: (i.) A major series up 
to at least 500 feet (Rawaya, Makawa, &c.). (ai.) Minor elevations which 

are very recent and are probably still going on. (Recent raised beaches and 

erosion-lines on the cliffs.) 

THe Livinc REEFs. 

Fringing Reefs. 

These reefs occur practically everywhere on the open coast and in the 
bays and “khors” except at their extreme landward ends. Their absence 
from parts of Khor Dongonab has been noted in the Narrative (p. 5). They 
are absent also from small lengths of the coast-line at Ras Baridi (noted by 
Darwin, on the east side of the sea) and from the shores of ‘“ Dokhana 

Bay” in Khor Dongonab. As in one or two similar cases in British Hast 

Africa, I can give no reasons for these omissions except in one case—the 
harbour of Dabadib, on the Sudan coast between Salak and Port Sudan. 

Here the coral-border to the coast-plain is almost entirely covered by a deposit 
of the very fine sand, derived from crystalline rocks, which at times of high 

winds causes thick “fogs” in the Red Sea. This fouls the water and pre- 
vents coral-growth in the immediate vicinity. Probably the case of ‘ Dokhana 
Bay” is the same ; the water certainly is muddy there, but I have not deter- 
mined the origin of the mud, and in some cases, e. g. Suakim Harbour and 

especially the North Bay of Khor Dongonab, coral can flourish in very cloudy 
water *. ; 

The shore-reef is broad where the coast is low: e. g., at the entrance to 
Suakim Harbour, where it is but a foot or two above sea-level, the reef is 

14 sea-miles broad, while at Port Sudan (Mersa Shékh Bariid) the coast 
is 6 feet high and the reef only ? mile wide. This difference is obviously 
due to the lesser rate of erosion where fallen rock protects the base of the 
cliffs for a time against the sea. Itis obvious that the formation of reef-flats 

by erosion is going on here justas on the Zanzibar coast, but that here it is im- 
possible to determine what proportion of the total breadth attained is due to the 
cutting-down of the land and what to the addition due to recent coral-growth. 

Ata point just north of Mersa Abu Hamama, at Dabadib, Mersa Fijab, 
and some other points, the coral-limestone has been nearly completely 
removed, the shore being formed of the rolled grey pebbles of the alluvial 

* Note added Sept. 1907.—Fresh water, flowing underground, enters the sea at Dabadib 
and “‘ Dokhana Bay” nearly all the year round, 

2% 
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plain. That the greater part of the reef-surface was formed by the removal 
of elevated coral is conspicuously demonstrated, in the first case mentioned, 
by the presence of numerous isolated pillars and grotesque rocks of this 
material scattered over its landward portion, in the third by the presence of 

coral-rock islands; but at Dabadib, as already mentioned, only a narrow 
band of rock surface is visible at water-level. 

Only narrow reefs are found below the comparatively high cliffs (30— 
40 feet) of the east side of the North Bay of Khor Dongonab. I attribute 
this to the reefs being sheltered from the prevailing winds, and consider it 
merely as a further indication of the importance of erosion as a factor in 
reef-formation on coral coasts. 

The surface of the shore-reefs is generally sandy, but bare rock-patches 
occur, especially as a border to the growing edge. Stones are rare or quite 
absent except at the slightly raised seaward margin, where the remains of 
dead coral colonies are sometimes scattered. Such large and solid stones as. 

those so plentifully scattered on the reef-edge in Zanzibar are, from the 
nature of the case, altogether absent from this area, which has been formed 
directly by growth of coral and nullipore *. 

The raised edge consists of a gravel of broken coral well covered with 
nullipore. Outside this is a gentle slope of corals, generally stunted and 

accompanied by nullipore and aleyonarians (Xeniide), which extends to a 
depth of a fathom or so, after which is a precipitous slope of luxuriant 
corals reaching as far as we can see with the water-telescope, say to 
10 fathoms or beyond. 

There is generally a more or less regular boat-channel or series of pools of 
water a fathom or so deep, with numerous outlets to the open sea, some of 

which provide anchorages for sambtks (or “ dhows” as they are called in 

Zanzibar ). 
In shallower water than that found generally off the shore-reefs the 

maximum depth at which coral grows luxuriantly decreases, for instance on 
the Shubuk boundary-reef, to be described later. A slope of mud with seat- 

tered corals is visible below the precipice of luxuriant growths. Similarly 
inside the harbours, where also the species of corals change, the delicately 
branched and fan-like forms, which are in the majority outside, give place to 

massive Porites, Meandrina, and so on. On this coast it is the massive 

genera which are characteristic of sheltered waters, not vice versd. 

The fringing-reef on the east side of Jebel Mayiti is also worthy of note. 
The island is a pyramidal hill, the east side being precipitous. From the 

summit one looks down upon a brown fringing-reef covered by a foot or two 

* The stones found on the raised reef-edge of the Zanzibar coasts are the harder portions 

of the rock removed during the formation of the reef, which have been preserved in the way 
described in the paper (/oc. czt.). The “negro-heads” of Pacific atolls probably have a. 

similar origin. 
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of water, perhaps one hundred yards wide, and apparently of uniform 
structure throughout. Its clear-cut edge meets the blue-black deep sea 

directly, without the intervention of a patch of lighter colour anywhere, giving 

the most forcible impression of the edge of a fathomless abyss. 

Scattered Reefs and the Shubuk Area. 

It will be convenient in considering the remaining reefs to divide the 

coast into two sections—the first from Ras Benas to Suakim, the second from 

Suakim to the boundary with the Italian territory, Ras Kasar. The former 

is characterized by the presence of well-developed barrier systems and deep 

water close to all reefs; the latter by innumerable small scattered reefs and 

sand and coral islands (the Suakim archipelago) in comparatively shallow 
water and a shelving bottom, and, in the south, a comparatively slight de- 

velopment of recent coral-growth. The contrast is thus a very strongly 

marked one and very significant also*. One of these scattered islands, Tella 
Tella Suraya, has already been described. 

The only other feature of interest in this neighbourhood is the Shubuk 
area, a hundred square miles of the most intricate passages among reefs, 

surrounded on the N.E. and H. sides by an unbroken reef similar to the 
ordinary fringing-reef of the shore, and on the 8. and W. by the mainland. 
Most of the reefs enclosed are merely sandbanks capped with a fathom or so 
of growing coral, but on the more exposed N. and W. sides the coral goes 
deeper and, where not growing coral, the bottom is largely composed of dead 
fragments of coral, shells, Kc. 

The land hereabouts is so low and so cut into by great shallow lagoons, 

that it is difficult to define a coast-line at all. It is easy to see how this very 
remarkable area has been formed, the shore-reef spreading seawards rapidly 

in the shallow water, where its débris would be at once available as a sub- 

stratum on which the growing zone of coral could advance seawards. Within 

the growing edge the accumulated mass of corals &e. would undergo decay 

and solution into the maze of reefs now found there; while others were being 
carved out of the low coast, and these, when their surfaces were covered with 

coral, living and dead, would become indistinguishable from those which had 
grown up in situ. 

The Barrier System. 

But little is to be added to the account given by Darwin in his * Coral 

Reefs, and for a description I refer to his work p. 102 & pp. 143-146 (the 
latter reference including a special section on the reefs between Suakim and 

Halaib), and to the map on p. 6 (supra). But the facts I have given 

above show that it is impossible to suppose a secondary subsidence of the 

* Note added Sept. 1907.—On Jand the contrast consists in the absence of sandstone 
coast-hills, the significance of which will be seen after reading the following pages and the 

postscript. 
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middle part of the Red Sea in order to explain the occurrence of barrier-reefs 

on this coast. The absence of the regular barriers in the southern section is 

not a consequence of elevation; for the evidence is distinct that the recent 

movements have been the same here as in the north, but is rather correlated 

with the different slope of the sea-bottom, and probably, as will be explained 

later, with the structure of the sides of this part of the rift-valley. 

That the latest movement has been one of elevation is shown by the 

character of the erosion-marks left on the cliffs, which include details which 

would be comparatively soon weathered away from so soft a rock, especially 

when one considers the important part played by sand-erosion on this desert 

coast. The very recent character of the fossils contained in the cliffs is 

evidence in the same direction. 

The present form of most of these reefs is the result of the same processes 

as have formed those of Zanzibar and Hast Africa*, where the forces of 

erosion, with the aid of organic growth insufficient to add to the bulk of the 

material, have carved out all the characteristic forms of coral reefs. In the 

Red Sea, coral-growth is still adding greatly to the bulk of the reefs, but that 

the foundations of the present reefs are due to erosion the examination of the 

physical geography of this coast proves conclusively. 

Ehrenberg, over seventy years ago, stated that the foundation of the Red 

Sea reefs originated in this way, but here the problem is more complicated 

than on the Equatorial coasts by the impossibility of distinguishing between 

that area of a reef which is due to the erosion of elevated coral-rock and that 

which has been added by recent growth, except in the case of some of the 

Khor Dongola (Dongonab) reefs, where such additions have not completely 

concealed the original foundations. 

At first sight it seems most probable that these last-mentioned reefs are 

examples of the mode of formation suggested by Darwin in the cases of the 

Farsan and Dahlak archipelagoes, viz. by the collection of sediment on an 

uneven bottom from which coral-growth took its rise. The Dongola Barrier 

(map, fig. 2, p. 15), indeed, seems an obvious case of this occurrence, the 

bank continuing awash for a long distance to the west of the sand islands, 

and the bottom in the neighbourhood being sandy with no very considerable 

masses of coral or nullipore growth. But a closer examination shows that 

this explanation, seemingly so plausible, is not correct, and that, in fact, the 

bank has a rock foundation merely overlaid by the sandbank and such coral- 

* C. Crossland, ‘The Coral Reefs of Zanzibar,” Proc. Camb. Phil. Soc. xi. p. 493; and 

“The Reefs of Pemba and the East African mainland,” /. c. xii, 1902, p. 35. 

+ I confine my quotation to Darwin, as he is the only author who has described the reefs 

of this part of the Red Sea in general terms. The wider problem has been attacked by 

numerous workers. 

For an epitome of recent views see J. Stanley Gardinev’s paper “ The Formation of Coral 

Reefs,” in ‘ Nature,’ Feb. 18th, 1904. 
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growths as occur *. In places, a strip of hard coral-rock showing sections of 

the contained corals and shells is left bare about water-level, below the sand 

of which the islets are composed, and this is true of most of the other sand 

islets in Khor Dongola. 
I have seen no reefs of any importance, on the Sudan coast at least, which 

could have had banks of sediment, transported and deposited by currents, 

for their foundations. On a smaller scale, however, possible examples are 
those bounding the fine harbour of Mohamed Ghul, several square miles of 

reefs in the neighbourhood of the village of Dongola, and many of those 
described in the Shubuk area in the south. Such banks are only to be found 
in comparatively sheltered situations, never in the open sea around the Barrier 

system. 
Below water-level a careful examination of the bottom shows, in many 

places, bare rock-flats usually thinly coated with mud. It is thus shown that 
the Barrier and other reefs of Khor Dongola have been merely carved out 

of the rock by the action of the sea. 
The real Barrier system is even more easily seen to be formed by erosion. 
The fact that the reefs between Makawa Island and the peninsula of 

Rawaya are the remains of a former land-connection between the two is 

almost obvious, especially as a remnant of this lost land remains as an isolated 
pillar of coral-limestone, 8 feet high, on “St. Fillan’s Reef,” nearly midway 

between the two. Although Makawa Island is high, about 500 feet will not 

be far from the mark, its southern end is little above sea-level. Similarly, 

Rawaya, though hills up to 200 feet in height are present, has considerable 

areas which must in course of time be reduced to reefs, so low are they. The 

neck joining it to the mainland is particularly low and narrow, so that 

Rawaya must soon become a chain of limestone islands connected by a com- 

plicated reef system indistinguishable from that now connecting it to Makawa 

Island. Similarly the Barrier system to the south of Makawa, perhaps as far 

as the Tiflah Islands, is a continuation of the Rawaya-Makawa hills, either as 

eroded remnants of the range or as submarine hills not yet elevated above 

sea-level. The latter must be true of the southern reets, in which case the 

most likely postulate to account both for their growth and for the existence of 

other ranges of coral-capped hills which are parallel to the sides of the rift- 

valley, is that the faulting which produced it resulted in the sides being in the 

form of a series of steps or parallel ridges, upon which the remains of organisms 

would accumulate far more rapidly than on the intervening troughs or flats, 

so raising the ridges until corals, finally of reef-building species, could carry 

the ridge up to the surface comparatively rapidly ft. 

* From Mr. Stanley Gardiner’s last report (in ‘ Nature’) on the Percy Sladen Expedition 

in H.M.S. ‘Sealark’ (January 1906) it appears that the fringing-reefs of the Seychelles are 

another case where recent coral merely coats over older rock. 
+ J. Stanley Gardiner, “‘The Building of Atolls,” Proc. Camb. Phil. Soc. 1902. 
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Further north is another prominent point, Ras Benas, which shelters a: 

large bay and has a large island to the south, exactly in the same way as 
Ras Rawaya. So like, indeed, are the appearances of the two points that 

the same name, Makawa *, has been given to the islands in both cases. 
The Jezira Ridge on Ras Benas corresponds to the high ground on 

Rawaya, and the Makawa of latitude 23° 50’ N. is obviously the continuation 
of this range. Similarly the southern continuation of the range is repre- 
sented by the ‘“ Horseshoe Reefs,’ which still retains a fragment of the 

ancient island in the form of “a white rock” which “looks like a boat,” 

below which this range ends in another set of reets. 
The third prominent point of this coast isat the mouth of the Straits of Jubal 

(leading into the Gulf of Suez), where the Zét Hills run southwards into 
the sea, where they are broken into a chain of islands ending in that of Shad- 
wan. The process of denudation has here made comparatively little progress. 
Few reefs exist except those fringing islands—and the islands are high on 
all their areas, e.g. Shadwan 990 feet, Jubal 410. But imagine denudation 
to have progressed to a far greater extent and to have cut down the smaller 
islands to sea-level, their foundations being at the same time preserved or 
added to by the growth of coral, and we see that the conversion of a range of 

hills to a peninsula, island, and chain of barrier-reefs becomes complete, as in 

the case of Rawaya, Makawa, and Tiflah. The repetiticn of this arrangement 

on this coast is striking, but just as some ranges are entirely inland (e. g. the 
Abu Hamama range), so others are completely transformed to barrier-reefs, 
or perhaps were never elevated so high as to be continuous with the land, or 
even to project above the sea. or instance, the long reef, Shab Suadi, 
seems to be a continuation of the promontory of Salaka, but there are no hills in 
the vicinity that could be part of its range. The Barrier system inside Foul 
Bay, south of Ras Benas, is not connected with that point or its “ Jezira ridge.” 

To the south this reef system bears the Mirear (lat. 24° 40') and Siyal 
(lat. 23°) Islands and some small rocks, the islands being low and flat, only 

6 to 12 feet above sea-level, and composed of elevated coral. 
¢ 

THe KoRMATION OF CORAL-RaAG. 

An instructive comparison can be made between the elevated coral of the 
Red Sea coast and that of Zanzibar. Both are low, and contain fossilized 

specimens of the species now living in the adjacent sea, and are consequently 
among the latest of geological formations. In both cases the alteration of | 
the relative level of land and water has been effected in so regular a manner 
that the corals of the land retain relatively the position in which they grew 
when submerged. But in spite of these fundamental resemblances the physical 
properties of the rocks are as widely different as possible. 

* This Arabic name, meaning “that which is resistant,” has therefore a deeper significance 

than its donors supposed. 
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In one’s mental photographs of the two coasts, the most prominent feature 
in either case is the black colour and fantastic forms of the Zanzibar coast 

rocks and the light yellow and usually formless characters of those of the 

Sudan. These are the outward visible signs of equally striking differences 

in their physical constitutions. 

In Zanzibar and British East Africa the low cliffs are of an exceedingly 
hard crystalline rock, which is so homogeneous and tenacious that the over- 
hanging shelf left by the undermining of the sea may, under favourable 
circumstances, project for more than four feet without its breaking down. 

The surface of the rock, both on the coast and inland, is, as already mentioned, 

almost black, though when broken the rock itself is seen to be white or nearly 
so. The raised coral of the Red Sea coast, on the other hand, is generally soft, 
often indeed like loose sandy gravel of shells and coral fragments with the 

larger coral colonies as embedded stones. The bases of the cliffs are somewhat 

harder ; and though their undermining results in forms which distinctly recall 

the cliffs of Hast Africa, the lack of homogeneity and cohesion of their material 

results either in a monotonous formlessness or, where somewhat harder rock 

occurs, the substitution of picturesque masses of fallen rock for the bizarre 

pillars, brackets and arches of the Hquatorial coasts. 
Although fossils are very abundant in the Zanzibar rock and are visible in 

section in the cliffs, yet the greater part of the rock near the surface is so 
homogeneous and shows so little trace of its origin from a loose conglomerate, 

that there would be great difficulty in separating such fossils as occur from 

the surrounding matrix. 

It is important to notice, however, that in places at a little depth below the 
surface, the rock becomes much less crystalline and its fossils more easily 

separable ; in short, it approaches the condition of the Red Sea rock. From 
quarries made for road metalling, Mr. T. J. Last, Slavery Commissioner in 

Zanzibar, made large collections of fossils and their casts, and a whole series 

of stages in the crystallizing process could be easily obtained. 

On the Sudan coast again the rock has the characters of that of Zanzibar 
in certain localities, but only where the conditions to which it is exposed 

approximate to those normal on the Equator; that is, to being “ *twixt wind and 

water ”’ at the sea-level in places where it is under wave-action *. 

The whole surface of Zanzibar is under such conditions owing to its heavy 

rainfall, but rainfall being practically mil on the Sudan coast we find the 

hardened crystalline rock only by the sea at water-level. Further, owing 
to the inappreciable tide, the reefs give constant protection to the cliffs’ bases, 
so that only in exceptional places does one find coral-rock freely exposed to 

waves and spray. For some reason the reef is absent from the eastern cliffs 
of the islet of Tella Tella Kebira, which are therefore almost constantly bathed 

in spray, and have taken on all the characteristics of the Zanzibar rocks, in 

* See also the preceding paper on the coast near Alexandria. 
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marked contrast to the other islets in the vicinity, which have only the usual 
partial hardening of the undermined portions of their cliffs. 

In Khor Dongonab, where protection of the coast by coral is less complete, 
the foundations of the sand islets is, as already mentioned, of coral-rock, and 

at sea-level, where it is alternately wetted and dried, it has taken on the 

typical qualities of “ Coral-Rag.” In the same way, beach sandstone has in 

several cases been formed by the cementation of the sand of which the islets 
are composed, and this is as hard as the coral-rag where it overlies it, becoming 
softer and softer as it rises above the water-level till, at a height of 3 feet 

or so, it becomes of a crumbling consistence and passes into the loose sand 
trom which it is derived. (See Pl. 1. fig. 3 and its explanation.) 

The facts cited certainly warrant the conclusion that the alteration of the 
Zanzibar rock from the mass of more or less loose material, in which condition 

it was elevated from the sea, to its present crystalline state, and that the 

rock of quite similar origin in the Red Sea has remained nearly in its 
primitive condition, is due to the absence of rain and generally of wave-action 

and spray in the latter region. The details of this action of water have not 
been worked out, but probably a recrystallization of the calcium carbonate and 

a partial substitution of magnesium, or dolomitization, occurs, both of these 

processes tending to harden the remaining product. 

CONCLUSIONS. 

The conclusions to he drawn from the above may be summarized as 

follows : 

1. That the coast of the Sudan, besides its major elevations amounting 

to more than 1100 feet, has recently undergone several small eleva- 

tions, the movements having been uniform in their action and not 

recently reversed. 
2. That the differences between this elevated coral and rock of similar 

origin elsewhere, e. g. on the coast of Equatorial East Africa, is due 

mainly to the absence of tide and rain in the Red Sea. 
3. That the present form of the reefs is due as much to the eroding 

action of the sea upon this elevated rock as to the growth of corals. 

In the case of Fringing-Reefs (including the Shubuk area) the land 
is cut down to sea-level behind the rim of growing coral. Barrier- 

Reefs are formed: (1) By the direct growth of coral upon submarine 
hill ranges; the northern ends of these have been elevated, 

and are now ranges of coral-capped hills, the middle parts remain as 
peninsulas and islands, the southern as Barrier-reefs. (2) By the 
cutting down by marine erosion of promontories and islands, and of 

coral-reefs previously elevated. 
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PostscRIPt. 

As the theory of the Barrier Formations here advanced turns on the structure 
and topography of the coast hills, I give the information I have been able to 
collect. . 

The hills are not distinguishable on any map, indeed part of the country is, 

as yet, unsurveyed, and I have had few opportunities of travelling inland. 

My account is therefore incomplete, but enough has been done to justify the 
conclusions drawn. 

From seawards these hills are easily distinguished from the jagged hills of 
igneous origin by their cliffs being of a light yellow colour and by their flat 
tops; generally also by their position being nearer the sea than the lowest of 
the igneous hills, and even than the mounds of gravel which occur in places 
at the foot of the latter. 

Passing from South to North, the first range is met with a few miles 
north of Mersa Durur (see map p. 6) as a chain of low butts rising from 
the alluvial plain four or five miles inland. These become higher and more 
continuous as one passes northwards till they end in two considerable hills, 
of about the same height and area of base, the northern of which is marked 

on the charts, where it is called Table Mountain and given a height of 

1100 feet. 

At about five miles inland from Dongonab are one or two small hills standing 
alone, but further north is a range of higher hills lying inland from the 
middle of the North Bay and extending towards the Hamama range, from 
which it is only separated by an interval of a few miles. 

The Abu Hamama* range (which I so named from its most prominent 
though not highest peak, a famous landmark for sailors) extends from around 
the inner branches of Khor Shinab to some distance beyond Khor Abu 
Hamama, lying much nearer the sea than do the above. Its height is estimated 

by the Government Surveyor at from 500 to 700 feet. 
These ranges are wholly inland, rising abruptly from the maritime plain, 

which they divide longitudinally. J have not been able to see whether they 
are coral-capped, but have seen that their bases, at least, have the structure 

of the range next described. 
The hills of the Rawaya Peninsula and Jebel Makawa form an outer range 

parallel to the above, and are capped with a stratum of modern corals. They 

were once barrier reefs, growing upon sandstone foundations. 
The highest points of the Rawaya peninsula are near its north end, and 

eastwards from the salt-works in the south, the northern being an extensive 

plateau of a height of about 100 feet. the latter a hill of about twice this 

* This may |be translated “ Pigeon Hill,” and is so called from the curious shape of 

its summit. 
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height. The rest of the surface is low or undulating, generally about twelve 
feet above sea-level but in many places very little above the sea. 

The outline of the peninsula as given on the chart is only approximately 

correct ; it is broken up by many intricate “ Khors” or inlets of the sea, of 

which “ Khor Rawaya”’ is but one. 
A section of the Northern plateau is given by a cliff about 60 feet high 

which borders a fault, now full of sea-water, known as Khor Atof. The 

drawing given (PI. 4) shows its structure, which is typical of the whole of 
this peninsula. Above is a mass about six feet thick of recent corals (A), all 

in the position of growth. The large numbers of shells which accompany 

these are still more easily identified as being of living species. 
Next is a thicker stratum apparently of consolidated coral-mud (B & C), 

containing two characteristic fossils, nullipore nodules and a clypeastrid 
echinoderm. The latter occurs in large numbers and is easily recognized as 

a species still living in Khor Atéf. 
This is all the reef formation present *. Below it is a bed of gypsum (D) 

of varying thicknesses up to 12 feet, this resting on a finely laminated and 
very soft sandstone (EH), generally yellow in colour but here often dark green 

or red. 

The coral formations are in horizontal strata, and are unconformable to the 

strata on which they rest, which are considerably folded and contorted. 
In the lower parts of the peninsula, the coral stratum is thicker, e. g. at 

Haysoit Island up to 15 feet are exposed, the coral-mud and other strata not 
appearing above the sea-level. The hill in the south (Jebel Abu Shagara) 
is similar, forming a great cliff bounding the fault in which lie two inlets of 

the sea, “ Khor Rawaya” opening northwards, and Khor Abu Shagara which 

runs in from the open sea, 7. e. from the south. The view eastwards from 
the summit is striking, the peninsula here consisting of a series of parallel 

ridges and troughs, the result of smaller faults, some of which-contain sea- 

water inlets. These, like all the Khors above named, run approximately north 
and south. Jebel Abu Shagara is itself cleft by a great north and south 
gash in its southern part, which may be taken as one of the coast inlets 
elevated above the sea for our examination. It shows the same structure as 
the cliff on the east side, viz., a shallow cap of coral underlaid by gypsum 
and sandstone as in the north, but here the gypsum band is narrow and may 
be absent, the sandstone in any case forming the great bulk of the hill. This 
rock forms also the bulk of the islands of Makawa and Mayiti, which are 

about 500 and 300 feet high respectively. I have not climbed Makawa, but 
Mayiti is coral-capped. The east side of all these hills is precipitous, the 

west sloping. 

* T have found no elevated reefs thicker than 15 feet on the Sudan coast. This agrees 

with the accounts given of those of poth shores of the Gulf of Suez and the Sinai Peninsula. 
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This chain of hills, it is evident, were once islands and submarine banks 

lying parallel to the coast, their formation and position being a mechanical 
result of the opening of the rift valley. By marine erosion and the growth 
of Corals, these became levelled down and built up to a line of barrier reefs, 
part of which has now been elevated above the sea-level as the coast-ranges 
and as islands, other parts being elevated to such heights that rapid coral- 
growth has been possible on their summits. The deeper portions have probably 
been raised to within the limits of growth of reef corals by the accumulation 
upon them of the remains of marine organisms, which flourish especially on 

any elevation of the sea-bottom in the way described by J. Stanley Gardiner’. 
Thus, by degradation of the parts above sea-level and ageradation below, are 
formed the level lines of reefs of the barrier system of the present day. This 
mode of formation is probably the origin of the level band of coral-rock which 
lies between the alluvial gravel of the maritime plain and the deep sea, and 
to the presence of which this plain, consisting as it does of large gravel and 
sand to great depths, is due. (See p. 14, note at bottom of page.) 

Sept. 20, 1907. CyRIL CROSSLAND. 

EXPLANATION OF THE PLATES. 

Puate 1. 

Fig. 1. A pearling canoe and its occupants. 

2. Diver returning to the canoe with a captured pearl-oyster. 

8. Beach sandstone on the island of Sararat, in Khor Dongonab. 
(a). Sea horizon. 

(6). Hard coral-rock, eroded down to sea-level, which forms the foundation of the 

sand island and of the adjacent living reefs. 
(c) to (e). Band of beach sandstone, smooth and hard at (c), rough and moderately 

hard in the dark band, very soft at (e). 

(f) is the loose sand of which the island was originally composed entirely. 
4. Mouth of one of the shallow valleys which drain Rawaya and open into the North 

Bay. The opening lies between two low cliifs of coral-rock, one of which is shown 

in the background of the photograph. During the winter, fresh water percolates 

through the sand of the valley, which it consolidates into beach sandstone where it 
meets the sea-water. At A the sandstone has a smooth surface, at B broken and 

apparently undergoing reduction by the sea. This sandstone is found in all the 

valley mouths in this bay. 
Figs. 5 & 6. Part of a large heap of old pearl-shells which forms a considerable part of the 

island of Umm es Shekh, the Holy Island of Khor Dongonab. Presumably these 

are the remains of fisheries made in the days when this species was fished only for 
its pearls, not as now mainly for the mother-of-pearl shell. Neediess to say their 

value, which would be very great if the shells were fresh, is now nil. 

* “The Building of Atolls,” Proc. Camb. Phil. Soc. 1902. 
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PLATE 2. 

General view of the cliffs eastwards of Alexandria. The rocks in the foreground are 
made of rubble consolidated by the sea, the similarly situated reef in the middle 

distance is natural sandstone. 

2. Hill of rubble at Chatby, Alexandria, remaining after the surrounding land has been 

excavated to its original level. | 
3. Portion of cliff face situated between 2 and 1 above. The upper part of loose rubble 

Bis de 

containing pottery, &c. : the lower of very soft sandstone. 

PLATE 3. 

Catacomb passages exposed by the sea, in the same locality as above. The cliffis 
coherent sand below, rubble &c. above, as in Pl. 2. fig. 3. Eight niches for bodies 

can be made out in the foreground, to the left of the main passage. 

. The “ Spouting Rock” beyond Palais station, showing the regular shelf surrounding 
the rock just below water-level and partially laid bare during the retreat of a 

wave. 

PLATE 4. 

Jebel Tétawib, in Khor Dongonab, a butt near its southern extremity, seen from its south side. 

NG 

B. 

G. 

H 

The letter B is at a level about 25 feet above the foreground. 

Coral colonies, in position of growth, bedded in a mass of loose coral débris, 
shells, &c. 

Corals bedded in consolidated coral-mud, forming a harder layer than that formed by 

either constituent alone and so projecting shelfwise at B. This layer passes 
eradually into C, 

. Hardened coral-mud. The weathered surface forms rounded masses in low 

relief. 

. Gypsum strata, here steeply tilted, and upturned at their ends in the piece shown 

in the foreground, They are much folded in other parts of the cliff. 
. Green and red shaly rock underlying and sometimes interstratified with the 

gypsum. It is here broken down into sand. This rock contains sheets of glass- 
like recrystallized gypsum. 

. A fallen piece of B. Contrast its roughness with the smooth rounded surfaces of C 
upon which it lies. 

Scree material from A & B, consisting of coral and shells. 
A dark line of reddish broken shell-material, containing many Cidaris-spines. This 
is more prominent in some other parts of the hill. 
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hk. R. SYKES—-REPORT ON THE POLYPLACOPHORA. al 

Reports on the Maring BroLoey of the SuDANESE RED SEA.—V. On the 

PoLyeLacopHora, or Currons. By E. R. Syxus, F.L.S. 

[Read 2nd May, 1907.] 

I HAvE taken the opportunity of including in this report a series of 

specimens collected by Mr. Crossland in East Africa, owing to the similarity 
of the fauna. 

The collection includes ten species: of these seven are-identified with known 
forms, two are described as new, and one is left for the present unnamed. 

One feature of special interest in this collection is the identification of the 
genus Cryptoplax from the shores of Eastern Africa ; two forms having 

occurred, both of which appear to be specifically identical with those of 
Australia and Kastern Seas. 

ISCHNOCHITON sp. 

Hab. Zanzibar, from a pool in Chuaka Bay, 2-3 fath. 
Two specimens of a very small species of /schnochiton, measuring about 

5 mill. in length. I am unable to identify them, but, owing to their 

diminutive size, it seems wiser for the present to leave them unnamed, until 

either further material or larger specimens be obtained. Colour white, with 
a brown girdle. Shape resembling the usual form of Lepidopleurus. 

Sculpture punctation on the valves. Valve-slits: end-valves about 14 slits, 

median | shit. 

CALLISTOCHITON CROSSLANDI, n. sp. 

Shell oblong, well elevated, not carinated ; pale brownish-white, the girdle 

similar in colour. 

Valves hardly beaked. Lateral areas with two strong riblets, these being 

granulose, and the interstices nearly smooth ; median areas with about twelve 

fairly strong sub-granulose longitudinal riblets, which often break as they 

approach the beak, the interstices smooth. Head-valve with thirteen pec- 
tinated riblets (apparently formed by the splitting of seven).  Tail-valve 
having the mucro median, the posterior slope a trifle concave, with, by splitting, 
fitteen riblets. Interior white, a trifle tinged with brown. Head-valve with 

8, median valves 1, tail-valves 9 slits: teeth finely pectinated. 

Girdle densely covered with well sculptured scales. 
Length about 25, breadth about 15 mill. 

Hab. Shore at Wasin, Hast Africa. 

A single specimen, which I am unable to reconcile with either of the 

two species recorded from the Red Sea. As compared with C. adenensis, 
Smith, it isa larger species, with stronger sculpture and fewer ribs on the 

valves. As compared with the typical form of C. heterodon, Pilsbry, it has 
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two ribs on the lateral areas in place of four, and the tail-valve is concave 

behind, not convex as described by him and shown in his figures. The 
var. savignyi, founded on a figure of Savigny’s, appears to differ in having 
a smooth central area, with fewer ribs on the head- and tail-valves. I have 

described the ribs on the head- and tail-valves as seen by me, but I would 

not place great reliance on the actual number, since they appear to be liable 

to split up. 

CRASPEDOCHITON LAQUEATUS (Sowerby). 

Chiton laqueatus, Sowerby, Proc. Zool. Soc. 1841, p. 104. 

Craspedochiton laqueatus, Sby.; Pilsbry, Man. Conch. vol. xiy. p. 285. 

Hab. Zanzibar Channel, 10-20 fath. ; also in 5 fath., bottom gravel, broken 

shells, &e.: Wasin, shore and in 10 fath. 

A single specimen from each locality. Im my view they are all varying 

forms of this well-known shell, which, described from the Philippines, has been 

since identified from Ceylon and the Maldive Is. I have been unable to attach 
any of these specimens to the recently described C. tessellatus, Nierstrasz. It 
must be borne in mind that the shape of the girdle, &c., varies with the mode 
of preservation. 

ACANTHOCHITES NIERSTRASZI, 0. sp. 

Shell elongate, moderately elevated, subcarinate. Surface dull, the median. 

area of the central valves white or pinkish, the residue of the valves more or: 

less, irregularly, marked with blackish brown, as are also the anterior and 

posterior valves. 

Median valves somewhat beaked. Dorsal area well-marked, fairly large in 

size and longitudinally striate. Latero-pleural areas covered with large flat 

granules, these being rounded towards the beaks and becoming pear-shaped 

towards the outer margin. The tegmentum of posterior valve is subquadrate, 
the muero central. 

Interior whitish, sinus moderate in size. Slits as usual in the group. 

Girdle yellowish-white to brown, large, covered with closely-set hairs ; 18 
small white tufts of spicules are present, four being in front of the anterior 
valve, and they arise from greenish pores. 

Length about 28, breadth about 18 mill. 

Hab. Suez mud-flats ; Dock wall at Suez. 

Akin to A. penicillatus, Desh., but apparently differing from that species in 

the following characters. The sculpture in the new species is a trifle coarser, 
the granules not so “regularly” arranged and being rounder near the beaks ; 
the tegmentum of the posterior valve is not rounded, being angular, and the 
mucro is ventral, not posterior. 

I have been unable to trace any “ fringe of long peripheral spines” in the 
present form. 
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A good series was collected, which vary considerably in their colour pattern : 

the green pores from which the tufts arise are very conspicuous in spirit 
specimens. 

ACANTHOCHITES PENICILLATUS (Deshayes). 

Chiten pencillatus, Deshayes, Moll, Réunion, p. 41, pl. vi. figs. 8-10. 

Acanthochites penicillatus, Deshayes; Pilsbry, Man. Conch, vol. xv. p. 15, pl. iv. fig. 84, 

pl. viii. figs, 29, 50. 

Hab, Shores of Chaki Chaki Bay, Pemba Island. 
A single specimen, identified from a shell, collected by Robillard at 

Mauritius, and presented to me by Mr. Sowerby. I now feel some doubt 

whether I was correct in referring * to this form, specimens collected in the 

Gulf of Manaar. At that time I had not seen the ‘ Robillard’ shell. The 

figures that I then gave were not good. A single shell of an Acanthochitoid 
from ‘* Wasin, 10 fath.” may belong here, but is too young for accurate specific 
determination. There is also a very young shell from “shore at Zanzibar ” 
which I think belongs here; it shows the fringe of glassy spicules at the 

periphery most distinctly. 

CRYPTOPLAX BURROWI (Smith). 
Chiton ( Chitonellus) burrowt, Smith, Zool, ‘Alert,’ p. 85. 

Cryptoplax burrowt, Smith; Pilsbry, Man. Conch. vol. xv. p. 54. 

Flab. Wasin, Fast Africa. 

A single specimen, which the author of the species has very kindly examined, 
Hitherto recorded from Australia and the Straits of Macassar. 

_ CRYPTOPLAX sTRIATUS (Lamarck). 
Chitonellus striatus, Lamarck, Anim. sans Vert. vol. vi. p. 317 (1819). 

Cryptoplax striatus, Lamarck ; Pilsbry, Man. Conch. vol. xv. p. 58. 

Hlab. Zanzibar, on reet edge, east coast; also 10-20 fath. in Zanzibar 

Channel, and on the shore. Khor Dongola, washed out of nullipore dredged 

in 5 fath. just west of Beacon Islet. 
After a careful examination of the specimens, as also the separated valves, 

I am unable to sever the form from this well-known species, which has been 
recorded from various Australasian localities. In a note some few years ago tT 

T recorded the occurrence of the genus in Natal, and I think the specimen then 

figured, whose specific standing I was unable to be sure of, really belongs to 

C, striatus. Save for the last mentioned notes, the present paper appears to be 

the only record of the genus having been found on the shores of Africa. The 
record from Khor Dongola is referred here with some little doubt as the single 

specimen is very young. 

I * Rep. Oyster Fisheries, pt. 1, Suppl. Rep. iv. p. 179. 

+ J. Malac. vol. vii. p. 164 (L900). 

LINN. JOURN.— ZOOLOGY, VOL. XXXI, 3 
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CHITON AFFINIS, Jssel. 

Chiton affinis, Issel, Mal. Mar Rosso, p. 234; Pilsbry, Man. Conch. vol. xiv. p. 181. 

flab. Suez, mud-flats ; Suez Bay, among coral. 

This form appears to differ from C. olivaceus, Spengler [= C. siculus, 
Gray] in the following respects. The girdle scales are in C. affinis smaller 
and bear a few well-marked strise, while in the other species they have more 
numerous and fainter strize, not being smooth as is stated in the text-books. 
Further, the “ smooth triangle on the ridge of each valve,” seen in C. olivaceus, 

is replaced in C. affinis by an oblong region at the ridge. The riblets again 
in the last-named shell are more rounded and the valves are, more or less, 

punctate, between them; also the lateral areas have in the specimens 

examined only two or three ribs (in Savigny’s figure four). I have gone into 
this detail since the Rev. A. H. Cooke has* stated that the two forms are one 
species, and this view has been accepted by Mr. E. A. Smith f, the latter adding 

C. aereus, Rve., as another synonym, a view in which I cannot concur {. The 

matter has an importance beyond the mere specific identification, since both 

authors have utilized the supposed identity as a factor in their discussion as to 

what, if any, forms are common to the Mediterranean and the Red Sea. In 
my view the two are distinct, though allied, species. 

TONICIA SUEZENSIS (Reeve). 

Chiton suezensis, Reeve, Conch. Icon. fig. 134. 

Tonicia swezensis, Reeve; Pilsbry, Man. Conch. vol. xiv. p. 206. 

Hab. Suez, mud-flats, also among coral; Suez Bay, among coral; Suez 
Bay, among coral, Kal el Kebira shoal; Suez Bay, Etuleh shoal, 2 fath. : 
Khor Dongola, washed out of dredgings of weed and coral, Engineer Islet, 
3 fath.; Khor Dongola, washed out of nullipore dredged in 5 fath., Beacon 
Islet ; Suakim Harbour, coral reefs ; Sudan Coast, among coral, Mersa Ar- 

rikiya, 1 fath. 

ACANTHOPLEURA SPINIGERA, Sowerby. 

Chiton spiniyer, Sowerby, Mag. Nat. Hist., n. s. iv. p. 287, Suppl. pl. xvi. fig. 2. 

Acanthopleura spiniger, Sowerby ; Pilsbry, Man. Conch. vol. xiv. p. 221. 

Hab. Suez mud-flats ; Zanzibar, &e. 

A long series of this well-known form, which Mr. Crossland notes is “ the 
common high-tide Chiton, everywhere in Hast Africa, on the cliffs of coral- 
rag at Djibouti, Mombasa, Zanzibar, Wasin, &c. ; also on stones on the edge 

of reefs of the East Coast of Zanzibar.” It has a wide range of distribution, 

occurring in Australia, the Philippines, &c. (for details see Pilsbry, J. ¢.). 

* Ann. Nat. Hist. ser. 6, vol. xviii. p. 394. t Proc. Zool. Soc. 1891, p. 392. 

{ See for a note on this species, Proc. Malac. Soe. vol. ii. p. 195. 
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Reports on the MartnE Bronocy of the SupANESE Rep Sea.—VI. On the 

CePHALOPoDA. By Wiixtam EB. Hovis, M.A., D.Sc. (Communicated 
by Prof. W. A. Herpmay, F.R.S., P.L.S.) 

[Read 20th June, 1907. | 

THE present collection is too small to be the basis of any generalisations 
regarding the Cephalopod fauna of the Red Sea ; so far as it goes, however, 
it points to a resemblance between the various divisions of the Indian Ocean. 
Of the nine species which it contains four (possibly five) also occur in the 
waters around Ceylon and three at Zanzibar. A few specimens collected by 
Mr. Crossland at the Cape Verde Islands are also included. 

The most interesting point, however, is the occurrence in the collection of 
a complete specimen of Sepia lefebrei, which has hitherto only been known 

from a single shell, described and figured seventy years ago by d’Orbigny. 

List of Species. 

1. Polypus vulgaris. 6. Polypus horsti. 

2. Polypus sp. 7. Sepia lefebrer. 

3. Polypus granulatus. 8. Sepia rourt. 

4. Polypus macropus. 9. Septa singalensis. 

5. Polypus horridus. 

POoLyPus VULGARIS (Lamarck). 

Octopus vulgaris, Lamarck, 1799, p. 18; Ferussac & d’Orbigny, 1835, p. 26, pls. 2, 3 bis, 

pl. 8. figs. 1, 2, pls. 11-15, pl. 29. fig. 6; Jatta, 1896, p. 212, pl. 4. fig. 1, pl. 7. fig. 9, pl. 8. 

fig. 6, pl. 22. figs. 2-10, pl. 28. figs. 1-4. 

Localities. —Shore near Sal Rei, Boa Vista, Cape Verde Is.; two specimens, 
3 [1436, 1437]. 

Various localities, St. Vincent, Cape Verde Is.; five specimens, 1 J [1439], 

49 [1440-1443]. 
Previous records.—Cosmopolitan. 
The position of the enlarged suckers on the lateral arms of the males shows 

some variations, which are worthy of note in regard to the value of this 
character for diagnostic purposes. 

Specimen. Arm. Position. Remarks. 

WASG eyo) 2 be 8th, 9th. The enlargement is not very marked ; the 9th 
is followed by a small sucker in the middle 

line, after which is the usual double series. 

3 R. 11th, 12th. ' Enlargement considerable, followed by a 

sudden diminution, as though the arm had 

been amputated and grown again. 

21. 11th, 12th. Followed by a gradual diminution. 

3 L. 12th. Somewhat enlarged, the llth and everal 

others have apparently been bitten out 

and are being reproduced. 
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Specimen. Arm. Position. Remarks. 

WAST IS Re ae ees Ot mPa sees Ja As: : satay 3B. h, 10th. Followed by a rather sudden diminution. 

2 L. 8th, 9th. Followed by a very gradual decrease. 

3 L. 10th, 11th. Do. do. 
WAGON ereete oie kve 8th to 10th. Gradual increase, then a small single median 

sucker, followed by the usual double 

serles. 

3h, 7th, 8th. Followed by a sudden diminution. 

2 L. 8th to 10th. Followed by a gradual diminution. 

31. 8th, 9th. Do. do. 

The arms are numbered from the dorsal to the ventral aspect on the right 

and left sides respectively. It will be seen that the position of the enlarged 

suckers is not constant in the same specimen, nor even in the two arms of 

the same pair. 

POLYPUS sp. ? 

Locality.—St. Vincent, Cape Verde Is.; six young specimens, ? [1444— 

1449]. 
These six young Octopuses came in the same bottle with five that I have 

named Polypus vulgaris [1439-1443], and I am not quite sure that they may 
not be a variety of the same species, but they differ in being much paler and 
of a reddish rather than a purplish-brown colour above. The dorsal surface 
of the back, head, neck, and roots of the upper arms is covered with small 
hemispherical papille, not rough, irregular warts. They have two papille 

over each eye, and one example has four arranged in a rhomb on the back. 

In some respects they resemble Polypus granulatus, but the colour is different 
and the rough surface does not extend over the inner aspect of the umbrella. 

On the whole I am inclined to think they are not P. vulgaris, but I nave 
failed to identify them with any known form and think it would not be 
advisable at present to propose a new species for their reception. 

PoLYPUS GRANULATUS (Lamarck). 

Octopus granulatus, Lamarck, 1799, p. 20. 

Polypus granulatus, Hoyle, 1904, p. 195. 

Locality —Suakim Harbour ; one specimen, ¢ [1096]. 
Previous records. —Cosmopolitan. 

POLYPUS MACROPUS ? (fisso). 

Octopus macropus, Risso, 1826, p. 3; Vérany, 1851, p. 27,*pl. 16; Hoyle, 1886, pp. 11 & 

95: Lonnberg, 1897, p. 706; Joubin, 1898, p. 22. ° 
Octopus cuviert, Férussac & d’Orbigny, 1835, p. 18, pls. 1, 4, 24, & 27; Appellof, 1886, 

p. 6, pl. 1. fig. 6. 
Polypus macropus, Hoyle, 1904, p. 195. 

Localities —Suez Harbour, purchased from fisherman; one specimen, $ 

[1903]; one young specimen, ¢ [1080]. 
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St. Vincent, Cape Verde Is., purchased by the Rey. C. 8. Eveleigh ; one 

specimen, ? [1438]. 
Previous records.—Mediterranean ; Red Sea: Indo-Malayan Region ; 

Japan; Australia ; Teneriffe. 
The largest specimen (1093) has a large ovate pinkish body, smooth except 

for a slight wrinkling, without any warts or cirri. It has the enlarged 

suckers on the dorsal arms, but the arms are distinctly shorter in proportion 
to the body than indicated by d’Orbigny’s description and figures. The 
actual measurements are :— 

emetheommmamtles, .'.... cee nemercmeee eset Tan. 11 em. 
emounoteursijyarm ........ eee Right 53 em. Left 51 em. 

Length of second arm......... eam) OU) 

Kenothvot third arm ./....5: yy ate) aa oe 

Length of fourth arm ......... oy Oe 0 Oo 

The smallest specimen (1080) agrees in all essentials with the larger, and 
is certainly the young of the same species. 

Specimen 1438 appears to be referable to this species, but it is in a very 
unsatisfactory state of preservation and the label states that it was partly 
decayed when obtained, 

PoLypus HoRRIDUS (d’ Orbigny). 
Octopus horridus, VOrbigny, 1826, p. 54; Férussac & d’Orbigny, 1835, p. 51, pl. 7. fig. 3. 
Polypus horridus, Hoyle, 1904, p. 194, pl. 2. figs. 10, 15 [entered by error as P. aculeatus | ; 

Id. 1905, p. 978; Id. 1907, p. 454. 

Localities—Suez, low tide, December 1904; one specimen, ¢ [1078] ; 
mud flats, January 1905, collected by J. Logan, two young specimens, ? 

[ 1084, 1085], one ¢ [1083]. 
Khor Dongola, among coral from reef, three young specimens, ? [1086- 

1088], one sex ? [1089]; taken from the crevice of a coral in breaking it up, 

one young specimen, ? [1079]. 

Suakim Harbour, one specimen, 9 [1090]. 
Previous records—Red Sea, Egyptian shore (@’Orbigny) ; Cape of Good 

Hope (Arauss) ; Ceylon (Hoyle) ; Male Atoll (//oyle) ; Zanzibar (Hoyle). 

Specimen 1078 shows enlarged suckers near the base of the fourth arm on 
the right side, and of the third and fourth arms on the left ; this example is 

recorded as having been * greenish, with a papillate skin” when fresh. 
Specimen 1079 is flaccid and looks as though it had been preserved in 

formol after death; the pale patches are indistinct ; the body is an elongated 

ovoid, contrasting with the short stumpy form of most other examples. 
Specimens 1087 and 1088 are very dark in colour, the paler areole being 

searcely distinguishable. 
Specimen 1089 has the tissues swollen and subgelatinous, as though 

distended with fluid. It is very dark in colour, almost melanotic, and hence 
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the characteristic markings are very indistinct ; the papillz in the centres of 
the lighter areas are small and can only be made out by the aid of a lens. 
The second and third arms on the left side and the third on the right have 
been lost and their replacement has commenced. The rudiments of the new 
arms grow out just below the skin on the outer 028 as mentioned in the 

case of P. horsti, Hoyle, 1907, p. 452. 

Three specimens (1083-1085), found together, must I think be melanic 

examples of this species. In strong sunlight I can see indications of the 
circular lighter-coloured areas, expecially in the larger example, which 
measures 25 mm. from the posterior end of the mantle to the centre of the 

eyes. In the smallest, the corresponding measurement of which is 18 mm., 

they are barely distinguishable ; but the three resemble each other so closely 

that they undoubtedly belong to one species. These specimens were collected 
half a mile beyond the Bachet Hotel, where a tidal stream flows from the flats 

into the canal. 

Potypus HorstI (Joubin). 

Octopus horsti, Joubin, 1898, p. 23. 

Polypus horsti, Hoyle, 1907, p. 451. 

Localities —Suakim Harbour, one young specimen, ? [1091], one specimen, 
9 [1337]; purchased from a fisherman; one specimen, ¢ [1081]. 

Previous records.—Jeddah, Red Sea (Joubin) ; Zanzibar (Hoyle). 
In specimen 1337 the ocellar spots are very indistinct, especially that on 

the right side, showing that this character might be easily overlooked in 
certain conditions of the chromatophores. The length of the mantle is 7 mm.; 
the tip of the hectocotylised arm measures 4 mm. in length, and there are 
about a dozen delicate transverse ridges in the hollow. 

No. 1081 is a very puzzling specimen, and I was at first disposed to identify 
it as P. horridus. The zebra-like markings on the arms are hardly percep- 
tible, but the ocellar spot is very well marked indeed. The surface is very 
rugose ; above and behind each eye is a large wart with three or four wartlets 
upon it, and a small wart behind it. Above and before each eye is a small 

wart, whilst another still further forwards in the middle line forms a triangle 

with these two. There are four warts in the form of a small lozenge on the 
back and several others scattered irregularly about. The papilla at the 
posterior end of the mantle is pushed out of the centre and is made out only 
with difficulty owing to the stretching of the skin in that region. On the 
whole I regard it as an aberrant example of P. horsti. 

No. 1091 has a smooth surface and the ocellar spot, but the characteristic 

transverse barring of the arms is for the most part indistinct ; there are, 
however, traces of it here and there, and as the specimen is young these 
might very probably become better marked with further development of the 
individual. 



W. E. HOYLE—REPORT ON THE CEPHALOPODA. 39 

SEPIA LEFEBREI, d’ Orbigny. 
Sepia lefebret, d’Orbigny, in Férussac & dOrbieny, 1835, p. 282, pl. 24. figs. 1-6, 1839; 

d Orbigny, 1845, p. 288, pl. 13. figs. 5, 6. 

Locality.—Suez mud-flats, 2 to 3 fathoms ; one specimen, ¢ [H. 1097]. 

- Previous record.—Koseir, Red Sea. 

.. The Body is hemielliptical in outline, narrow, broadest anteriorly, bluntly 

pointed behind. The jins are narrow, only about one-eighth the breadth of 

A sucker from one of the sessile arms: 
x 50. ° 

yp hy, 

“iy. Wy) 
cyittim 

yy 
Ys 
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; he y 
i iy) Wy / \\ 

ee 4 by NN Lae Wy yy 

as at) fi p 

tue 
Sepia lefebret. 

Ventral view of the specimen, 
‘The left ventral hectocotylised arm. 

x 3. enlarged about 4/3. 

the body ; they extend to the mantle-margin in front and to within about 

1 mm. of each other posteriorly. The mantle-margin is slightly pointed over 

the head dorsally, and only very little emarginate below. The mantle connectwe 

is of the form usual in the genus. The siphon is convexly conical and extends 

just up to the space between the arms. 
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The Head presents no distinctive characters. 
The Arms are subequal, the order of length being 4, 3, 2,1 on the right 

side and 4, 2,3, 1 on the left; they taper evenly towards the extremities 

those of the fourth pair are sharply keeled externally. The suckers are in 
four rows, except on the dorsal pair, where they appear to be in two rows 
owing to the lateral compression of the arms; they are of moderate size and 

. 
gl 

Fig. 5. 

Front view of the tentacular club : Back view ot he enien club : 
x 3. x 3. 

Portion of the horny ring and papillary 
One of the large tentacular suckers : area, from the same sucker as fig. 6: 

x 50. x 172. 

marked with irregular meridional grooves. The horny ring (fig. 2) has about 
fifteen teeth in the distal semi-circumference, most of these are slender and 

bluntly pointed, but some are broad, and notched at the extremity as though 
made up of two or three teeth fused together; there is a papillary area of the 
usual kind round the horny ring. What I take to bea form of hectocoty- 
lisation is seen on the fourth left arm (fig. 3) ; about one-fourth up the arm 
the two, dorsal rows of suckers become much smaller and continue so till 

rather more than halfway up ;, no arrangement of grooves and ridges was 

seen, Perhaps the hectocotylisation was only partially developed; the 
\y 

ny 
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genital gland was in a very rudimentary condition, but I believe the specimen 
to be a male. 

The Umbrella is but little developed, especially between the ventral arms. 
The buccal membrane has the usual seven points, five of which bear one sucker 
each. The outer lip is thin with close-set radial grooves ; the inner thick and 
papillate. 

The Tentacles are about as long as the head and body together ; the stem 
is rounded, with three not very prominent angles. The club (figs. 4 & 5) is 
broad, flattened and crescent-shaped ; on the dorsal margin is a rather broad 
marginal web; on the outer surface a series of shallow parallel grooves. 
The suckers are in eight rows, the central ones being the largest and of about 
the same size as those on the arms; they gradually diminish towards the ends 
and the sides, the marginal ones being about half the diameter of those in the 
middle. The horny rings of the largest suckers (fig. 6) are somewhat larger 
than those of the arms; there are sixteen bluntly pointed teeth on the distal 
semicircumference, many are split as if undergoing bifurcation ; the proximal 
half-ring has about sixteen small, blunt, rounded teeth. The papillary area is 
shown in fig. 7. 

The Surface is smooth. 
The Colour dull purplish grey, paler and more yellow below. 
The Shell in the present example had undergone some maceration and broke 

in the process of extraction, but it has been admirably depicted by Férussac 
and d’Orbigny, and the following description is based partly on their figures. 
It is elongate oval in outline, the greatest breadth being nearly in the middle ; 

the free chitinous margin is everywhere narrow, broadest in the anterior half, 

it is continuous and expanded around the hinder end, much as in the genus 
Sepiella, and there is no trace of a spine. The inner cone is shallow, its limbs 
slender and extending only about one-fourth the length of the shell. The 
dorsal surface is covered with minute rounded granules. The ventral surface is 
elevated into a large, prominent, rounded keel, which rises gradually from the 
posterior hollow of the shell, reaches its maximum height a little in front of 
the middle and sinks more rapidly towards the anterior end; the last loculus 

has an index of 37. It was not possible to make out its hinder boundary exactly, 
as the shell had become somewhat macerated and was injured in removal. 

Dimensions. 

Find of body to mantle margin .............5....... 40 mm. 
Hind. Of Dede tore ye) .e sant Sseecs ocesasies. tla sais. ls tio 43 
rea culak olagloo diye) se mucete arse tase sala lls. sac 24. 
Breadth oie nead Yee ee cmmactcra cane tde heres <2 hss 22 
Bigeadit lth Off Miia wasn pense ayes veisreciaa aes saiat 3 to 4 
Diameter of largest sucker on sessile arm......... 0-7 
Diameter of largest sucker on tentacle ............ 0-7 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 4 
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Right. left. 
emoulotanineciarM es... e.eeatn aes 15mm, 15mm. 

enethiorsecowdyarm ~..........-.cn0.. 16 16 

enethyokamindvarm s.r ae 1kZh 15 

benethvotmtourtn arm  ...0.....-..qose 19 18 

emothvokmemtaclet. 0... ..0.0-..-.ceaer 55 =: 

This species has hitherto been known only from the shell, and hence it has 
been necessary to give a full description of the soft parts. 

SEPIA ROUXI, d’ Orbigny. 

Sepia Rouxii, dOrbigny, in Férussae & d’Orbigny, 1835, p. 271, pl. 19, 1839. 
Sepia rouxt, Hoyle, 1905, p. 981. 

Locality.—Suez, November 1904, purchased from a fisherman; four 

specimens, ¢ [1074-1077 ]. 
Previous records—Red Sea, Bombay (ad Orbigny). 
I believe these to be specimens of Sepia rowxi, but if this be so the 

example in Professor Herdman’s collection from Ceylon (Hoyle, 1904, p. 198) 
has been wrongly determined. The only point in which these examples do 
not agree with d’Orbigny’s figures and description is in the extremely narrow 
fin. J think that this may be due to contraction, as the specimens had 
evidently been dead some time and are not well preserved. The teeth in the 
horny rings of the suckers are not so regular as in d’Orbigny’s drawings, but 
these are frequently rather diagrammatic. 

SEPIA SINGALENSIS, Goodrich. 

Sepia singalensis, Goodrich, 1896, p. 3, pl. 1. figs. 4-8 ; Hoyle, 1805, p. 198; Hoyle, 1907, 

p. 459, 

Localities —Suez, mud-flats, purchased from a fisherman ; two specimens 
[ 1094, 1095 ]. 

Suakim, one specimen [1338]. 
Previous records.—Ceylon (Goodrich, Hoyle) ; Zanzibar ([Hoyle). 

Egg capsules. 

A number of capsules containing well-developed Sepia embryos were 
collected at Mersa Makdah in Shubuk [1082], and other capsules undeter- 
mined were found under stones in the mud-flats, Suez Bay [1092]. 
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Reports on the Marine Brotocy of the SuDANESE Rep Sea.—VII. The 
CrINoIDEA. By Hersert C. Cuapwick, A.L.S., Curator of the 

Port Erin Biological Station. (Communicated by Prof. W. A. HeRDMAN, 
D.Sc. F.B.S., P.L.S.) 

[Read 5th December, 1907. ] 

TuE collection of Crinoidea made by Mr. Cyril Crossland on the Sudan coast, 
and submitted to me for examination, contains six species, only two of which 

appear to have been previously recorded from the Red Sea. It is worthy of note 
that the genus Actinometra is not represented in the collection. In describing 
the position of the syzygies in the arms I have adopted, with some hesitation, 
the view so strongly urged by Bather in his paper entitled “ The Term Syzygy 
in the Description of Crinoids” (Zoologischer Anzeiger, No. 495, 1896), to 
the effect that the epizygal and hypozygal elements which form what is 
commonly known as a syzygial pair should be regarded as morphologically 
equivalent to the ordinary brachial ossicles which are united by muscular 
bands, and not as forming together one such ossicle. I may perhaps be 

allowed to point out one objection to Bather’s view which appears to me to 
have some weight. On page 117 of Vol. iil. of Lankester’s ‘ Treatise on 
Zoology ’ a syzygy is described as “an immovable sutural union between two 
brachials of a pinnulate arm, accompanied with loss of the pinnule on the 
hypozygal.” Now, if it be true that in the past history of the Crinoidea the 
hypozygal was once pinnulate, it is remarkable that the pinnules of the 
epizygals are invariably on that side of the arm from which the pinnule has 
been lost. Take, for example, the great majority of the family Antedonide. 
The first pinnule is borne by the second brachial on the outer side of the 
armlet, and the second pinnule by the epizygal of the first syzygial pair (fourth 
brachial of Bather) on the inner side of the armlet. Butif the hypozygal has 
lost the pinnule which, it must be assumed, was on the inner side of the arm, 
that of the epizygal (fourth brachial) is on the wrong side, for it also is on 
the inner side. 

CRINOIDEA. 

ANTEDONIDK. 

ANTEDON SERRIPINNA, Carpenter. 

Several specimens of this species were dredged from a muddy bottom ata 
depth of 10 fathoms in Suez Bay. When living they were of a purplish- 
black colour, the arms of one specimen being regularly striped with yellow. 

The cirri consist of twenty-three ossicles, of which all, from the fifth 
onwards, have a transverse dorsal ridge. As in the specimens of this species 
collected by Prof. Herdman off the coast of Ceylon, the ridge is near the 
distal end in the first few ossicles and becomes median in the later ones. In 
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the last few ossicles it is represented by a pair of parallel spines, and the 
penultimate one bears a strong opposing spine. 

In relative size the proximal pinnules of the armlets resemble those of the 
specimens from Ceylon, but the number of pinnular ossicles is larger. 

The second syzygy occurs at the ninth or tenth joint and the third at the 
fourteenth, 

Distribution. New Guinea, Tonga Islands, Ceylon, Red Sea. 

ANTEDON PARVICIRRA, Carpenter. 

This species, originaliy discovered by the ‘ Challenger’ in the neighbourhood 
of the Philippine Islands, is represented in Mr. Crossland’s collection by one 
specimen, and it is, perhaps, the most interesting addition to the Crinoid 

fauna of the Red Sea made by him, especially as no other record of its 
occurrence has heen made since the publication of Carpenter’s Report on the 
Crinoidea of the ‘ Challenger ’ Expedition. 

The type specimen has forty cirri, consisting of from ten to twelve ossicles ; 
in the one under notice seventeen are actually present, but the number was 
originally not less than twenty, and may have been twenty-five. They 
consist of fourteen ossicles, of which the first and the penultimate are the 

shortest. The intervening ones are long and cylindrical, with enlarged ends, 
the fifth and sixth being the longest. The penultimate one bears a minute 
opposing spine. 

The radials are not visible, except at the angles. The first primibrachs are 
very short and have a transverse furrow, deeper at the sides than in the 
median line, and are not in contact laterally ; the second (axillaries) are 
pentagonal, wider than long, and have a backward projection into the slightly 
incised first primibrachs. 

The first brachial is wedge-shaped and is just in contact with its fellow on 
the inner side of the armlet. The second brachial is twice the length of the 
first and slightly longer on the outer than on the inner side. ‘The third and 
fourth brachials are together nearly square and are united by syzygy. Then 
there follow a number of wedge-shaped brachials which, as the tip of the 
armlet is approached, become obliquely quadrate, but alternately longer on 
one side than on the other. 

In both branches of the left anterior arm the second syzygy occurs at the 
fifth joint, but in the others it is at the ninth. The third is at the fourteenth, 
and others follow between every third and fourth brachial with great regu- 
larity. The proximal pinnules have fewer ossicles than those of the type. 

Locality.— Suez Bay, 10 fathoms, mud. 

ANTEDON MARGINATA, Carpenter. 

With some little doubt I have referred to this species two small and 
imperfect specimens from the same locality as the foregoing. As in the type 

5* 
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specimen, which was obtained by the ‘ Challenger’ off Manila, the centro- 
dorsal is a saucer-shaped disc, marked with cirrus-sockets almost to the centre 

of the dorsal surface, and bears seventeen cirri in an irregular row around its’ 

margin. These have fifteen to seventeen or even nineteen ossicles, which 
gradually increase in length from the first to the seventh, beyond which they 
are scarcely longer than broad and increasingly compressed, and have slightly 
carinate dorsal edges or even a minute dorsal spine. 

In the specimens under notice the radials are distinctly visible, and are not 

in contact except at their proximal ends. In the type they are only just 
visible, but this point of difference is possibly due to the immature condition 

of the Suez specimens. The two primibrachs agree with those of the type. 
The arms of one of these specimens branch once only ; the other has two 

secundibrachs in one branch of each arm and, in the case of one arm, two 
tertiibrachs *. The third, eighth, and fourteenth joints are syzygies; others 

follow at intervals of four to five joints. 
The proximal pinnules have fewer ossicles than those of the type. That of 

the second brachial has fourteen, and that of the fourth fourteen or fifteen. 

The next pinnule (fifth brachial) is little larger than that of the second, but 
has fifteen or sixteen ossicles ; while that of the seventh brachial has eleven to 

twelve and is much smaller than that of the second. 
Locality—Suez Bay, 10 fathoms, mud. 

ANTEDON IMPARIPINNA, Carpenter. 

One specimen of this species was collected in Suez Bay and four in Suakim 
Harbour. In the former the dorsal surface of the centro-dorsal is simply 
flattened, but in the latter, especially the larger ones, it is concave, thus 
resembling the type. 

In the Suez specimen the total number of armlets is twenty-seven ; while 
those from Suakim have twenty-one, twenty-one, twenty-six, and thirty- 
three, respectively. 

In the Suez specimen the second syzygy occurs at the seventeenth to the 
nineteenth joint, and others follow at intervals of eight to nine joints. In 
several of the arms of the specimens from Suakim, syzygies occur at the 
eighth and twelfth joints, and in several of the arms of the larger specimens 
the second syzygy is at the twentieth. 

Colour in life, as noted by Mr. Crossland,—Suakim specimens : (a) purple 
and yellowish white ; (6) brown and white ; (¢) light brown and white ; 
(d) a uniform deep brown; Suez specimen, predominantly yellow. This 
last specimen had a brown commensal Polynoid living upon it. When taken 
from the water the tegmen and viscera were detached spontaneously. 

Distribution.—Bay of Amboina, Tonga Islands, Batjan, Hongkong, New 
Guinea (Hartlaub), Red Sea. 

* A more precise description of these specimens is not possible owing to their imperfect 
condition. 
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ANTEDON PALMATA (Miller). 

This species has been long known from the Red Sea, Miiller’s original 
description being based upon specimens from that locality and from Ceylon. 
The specimens in Mr. Crossland’s collection were obtained from the coral-reef 

of Misharif Island, Khor Dongola, and from between tide-marks at Suez, the 

collector at the latter place being C. Gordon Logan, Esq. 
In the specimens from Misharif Island the ossicles of the calyx and the 

proximal brachials are of a dirty-white colour in spirit, and the armlets are 

alternately and broadly banded with the same colour and dark brownish grey. 
The dorsal and ventral faces of the cirri show the same contrast of colour. 

The single specimen from Suez is of a-uniform purplish black. 

Distribution.—Red Sea, Ceylon. 

ANTEDON sAvienyi (Miller). 

Tn two examples of this species obtained from a depth of 4 fathoms in Suez 

Bay the number of armlets is thirteen. 
In both specimens the third and eighth brachial joints are syzygies, and 

others follow at irregular intervals of four to thirteen joints. 

Colour in spirit: purple, with purplish-white cirri and almost white 

pinnules. 

A single specimen obtained from a muddy bottom at a depth of 9 fathoms 

at Ul Shubuk was, when living, “whitish, with a violet tinge, and with 

patches of darker colour and of yellow.” From it were taken “ fifteen 

Ophiurids which lived with their arms twisted round those of the Antedon. 

The colour of these on the whole resembled that of their host.” 

This specimen has twenty armlets, each facet of the five primibrachial 

axillaries bearing a series of four secundibrachs, the fourth of which forms 

the axillary. The position of the second syzygy varies between the sixteenth 

and twentieth joints, and others follow at intervals of ten to twelve joints. 

Of two specimens obtained from a depth of 10 to 12 fathoms at Khor 

Shinab, one when living was brown and white, the other purple and white. 

One has fourteen armlets and the other eighteen, some of the arms dividing 

once only. The second syzygy is in some cases at the fourteenth joint, 

but usually varies in position between the seventeenth to the nineteenth, 

and others follow at intervals of seven to nine joints. 

A single specimen with twenty armlets was found living amongst coral at 

the anchorage at Salaka. Like one of those from Khor Shinab, its colour 

was brown and white. 
Distribution.—Red Sea, Ceylon, 
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Revorts on the Marine Bronoey of the SuDANESE Rep Sra.—VIII. The 

AucyonariAns. By Prof. J. AntHuR THomson, M.A., and Mr. JAmEs 

M. McQusen, M.A., B.Sc., University of Aberdeen. (Communicated 
by Professor Herpman, D.Sc., F.R.S., President.) 

(PLaTEs 5-8 and 4 Text-figures.) 

[Read 5th December, 1907.} 

Tuts collection of Aleyonarians was made in 1906 by Mr. Cyril Crossland, 
M.A., B.Sc., on and off the shores of the Red Sea, in the course of his 

investigation of the Sudanese marine fauna. The localities where he 
collected were :—Suakim, Khor Dongola, Mersa Makdah, Shubuk, Matala, 

Etuleh, Wadi Lehama, Kal el Kebira, Shab Baya, Rawaya, and Agig. 

The indefatigable collector has furnished us with a few notes as to the colour 

of some of the living animals. 

The collection includes the following 26 species :— 

I. STOLONIFERA. 
Clavularia pulchra, Thomson and Henderson. 

Sympodium fulvum (Forskal). 

Tubipora purpurea, Pallas. 

II. ALcyoNnAcEA. 

Xenia umbellata, Lamarck. 

»  cerulea, Ehrenberg. 

»  fuscescens, Ehrenberg. 

Alecyonium spherophorum (Ehrenberg). 

Sarcophytum glaucum, Quoy et Gaimard. 

Sclerophytum gardinert, Pratt. 

55 querciforme, Pratt. 

5s densum (Whitelegge). 
Lithophytum arboreum, Forskal. 

5 brassicum (May). 
rs thyrsoides (Ehrenberg). 
A crosslandt, n. sp. 

Ss macrospiculatum, 0. sp. 
Nephthya zanzibarensis, Thomson and Henderson. 

% albida (Holm). 

Spongodes hemprichi, Klunzinger. 

. hartmeyert, Kiikenthal. 

s suesiand, Ni. sp. 

. pharonis, i. sp. 

III, PsEUDAXONIA. 
Melitodes coccinea (Ellis). 

¥ splendens, n. ap. 

Clathraria rubrinodis, Gray. 
5 acuta, Gray. 
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Order I. STOLONIFERA, Hickson. 

CLAVULARIA PULCHRA, Thomson and Henderson (1906). 

See J. Arthur Thomson and W. D. Henderson: “ Alcyonaria of Zanzibar and British 

East Africa from Collections made by Cyril Crossland,” Proc. Zool. Soc. 1906, p. 405. 

A large colony growing on a pearl-oyster shell and on the stone to which 
the shell is attached. 

The polyps, which arise from a strong basal membrane, are large and 
substantial ; the body varies from 10 to 30 mm. in length, and from 2 to 

3°) mm. in breadth ; the tentacles are 5 to 10 mm. in length. ‘There is a very 
marked hypostome, about 1 mm. high. There are 28 pinnules on each side 
of a tentacle, and they are for the most part very long and slender. In some 
cases, however, they are almost wart-like. This diversity depends in this 
case on the degree of contraction. 

The whole surface of the colony glistens with calcareous rods; the fol- 
lowing measurements were taken of their length and breadth in milli- 
metres :—0°054 x 0:018 ; 0:09 x 0:02. 

Loeality.—Khor Dongola, 10 fathoms ; previously recorded from Zanzibar 
shore. 

SYMPODIUM FULVUM (Forskdal). 

=Lithophyton fulvum, Forsk§l (1775). 

Sympodium fulvum, Ehrenberg (1884). 

See W. May: “ Beitrige zur Systematik und Chorologie der Aleyonaceen,” Jenaische 

Zeitschr. Naturwiss. xxxili. (1899) p. 52. 

W. Kiikenthal: “ Ueber einige Korallenthiere des roten Meeres,” Festschrift yon 
E. Haeckel, 1904, p. 41. 

A large number of specimens seem to be referable to this species, the only 
noteworthy difference from the type being that the general spicules of the 
coenenchyma are not visible to the naked eye. A characteristic feature is the 
armature of the polyp-body, which consists of eight double rows of spicules 
arranged in chevron, and with some horizontally disposed spicules at the 
bases of the rows. According to Kiikenthal, this type should be referred to 
Aleyonium. 

Locality Very abundant about Matala Island in Khor Dongola, one of 

the richest pearling shallows. Previously recorded from the Red Sea and 

Hast Africa (Tumbatu). 

TUBIPORA PURPUREA, Pallas. 

The differences between alleged different species of Tubipora remain in a 
very unsatisfactory stage of definition. Emphasis has been laid, for instance, 
on the number of pinnule-rows, But our specimen shows with equal clearness 
polypes whose tentacles have a single row on each side, and polyps whose 
tentacles have a double row on each side. The difference is in this case due 



50 MARINE BIOLOGY OF THE SUDANESE RED SEA. 

to the different degrees of contraction, and is therefore of no significance. 

We have referred the specimen to Pallas’s species, 7. purpurea. From this 
it does not seem to us that 7. chamissonis can be separated. 

Many of the polyps are crowded with spherical or nearly spherical repro- 

ductive bodies, most of which show an internal cavity and a wall with several 

layers of nuclei. The following measurements of diameters were taken in 

millimetres : 0:0765 x 0:0765 ; 0°136 x 0°1445; 0°296 x 0°296; 0°323 x 0°323; 

0:34 0°351. These will form the subject of subsequent study, along with 

other bodies of a similar nature which occur in various Alcyonarians. They 

are either young embryos or sperm-sacs. 
Locality.—Outer edge of the reef (Shubuk). Previously recorded from 

the Red Sea, from Zanzibar (as JT. chamissonis), and from Hast Indies (as 

T. chamussonis). 

Order II. ALCYONACEA, Verrill. 

XENIA UMBELLATA, Lamarck. 

Numerous colonies with whitish-brown stems and chocolate-brown polyps. 

Many of the groups are 50 mm. in height, the stem being about 30 mm., 

and the polyp-bearing region abont 20 mm. A common size of polyp is 

10-12 mm., the tentacles and the polyp-body being each 5-6 mm. in length. 

The polyp-bodies and tentacles are thickly covered with glistening calcareous 

corpuscles. These are arranged in 8 very distinct longitudinal rows on the 

polyp-body. Every here and there one observes what looks with low power 

like a perforation about a millimetre in diameter and with a perfectly 

regular contour. These pore-like spots are dense colonies of zoochlorelle. 

There are on each side of the tentacles four rows of long pinnules, about 18-20 

in each row. There are abundant ova. 
While the description just given applies to a large number of colonies, 

there are many others which differ markedly, e. g. in being much smaller, in 

showing no spicules or almost none, in having some reddish colour, in the 

number of rows of pinnules, in the total number of pinnules, and in the length 

of the pinnules. After a careful examination of a large number of specimens, 

we have come to the conclusion that these are all referable to a very variable 

species. 
A specimen from the outer part of Suakim Harbour has a peculiar reddish 

colour, which Mr. Crossland noted as “not natural” ; but it may be recalled 

that Klunzinger observed a rusty brown on the inner side of the tentacles. 
In this specimen the body of the polyp is about 10 mm. in length; the 

tentacles are about 8 mm. in length ; there are slender, elongated, pointed 

pinnules in 2-3 rows about 12 in each row. There are very abundant 

zoochlorelle, and there is not the slightest trace of effervescence when the 
polyp is dropped into dilute hydrochloric acid. 
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In the living colonies there was considerable difference in coloration :— 
(a) whitish stems, bluish tentacles, grey pinnules ; (b) whitish-brown stems, 

chocolate-brown polyps ; (¢c) whitish zooids, chocolate-brown tentacles. 
Some of the colonies which seem referable to this variable species show 

only two rows of pinnules on each side of the tentacles, and greatly elongated 

tentacles appear as if they only had one row. It was easy to find tentacles 
with three rows of 20 pinnules, or two rows of 30 pinnules. This matter of 
rows of pinnules isa very untrustworthy and useless character. Young polyps 
occur at the bases of those fully-formed, and show various stages from 

minute zooid-like buds on which no tentacles are visible with low power, to 
small forms with distinct tentacles and pinnules, but only about a tenth the 
size of the ordinary polyps. Over and over again we have thought for a 
time that we had to do with a clear case of dimorphism of zooids, but further 
examination has shown that there: were transitions between minute polyps 
showing no tentacles and others not much larger which exhibited them. 
Moreover, in colonies apparently identical in every other respect with those 
showing minute zooids without tentacles, no such zooids could be found. 

Localities—Various parts of Suakim Harbour, 1-2 fathoms. Previously 
recorded from Red Sea, Mozambique, Tumbatu, Zanzibar, Ceylon, Pacific 

Ocean (New Britain). 

XENIA CHRULEA, Mhrenberg. 

A small specimen growing on a coral fragment presents some difficulty. 
The polyps are about 3°5 mm. in height, the tentacles are about the same. 

On each side of the tentacle there are 16-20 pinnules, in 2—3 rows or in one. 

The two lowest pinnules are small, but it cannot be said that there are 
two kinds of pinnules. The extended pinnules are elongated, slender, and 

pointed. 
The tentacles and the bodies of the polyps show large numbers of zoochlorelle. 

In some cases the colour remained bright green. Under low power the surface 

had a glistening appearance, as if dusted with refractive particles. These are 
zoochlorellee, not spicules. The calcareous corpuscles are very minute and by 
no meansabundant. The specimen may be referred to Hhrenberg’s_X. cwrulea, 
or, what comes almost to the same thing, it may be regarded as a dwarf 
variety of X. umbellata*. In another specimen the number of pinnules on 

each side was 24 in two rows, the whole surface glistened with zoochlorelle, 

and no effervescence was seen when the polyp was placed in dilute acid. 

Locality.—Off S.E. corner of Shubuk, 9 fathoms ; bottom of coarse sand, 

shells, and coral. Htuleh shoals in Suez Bay. 

* Tt seems certain that X. wnbellata, Lamarck, X. fuscescens, Ehrenberg, and -X. cerulea 
Ehrenberg, are very closely related. It may be necessary eventually to unite them in one 

variable species, 
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XENIA FUSCESCENS, Hhrenberg. 

Several colonies, showing two sizes of zooids, are referable to this species, 

which is closely related to X. wmbellata, Savigny. 

The larger zooids have bodies up to 18 mm. in length, with tentacles about 

half as long. There are about 40 long slender pinnules on each side, in two 

rows. There are abundant zoochlorelle. 

The small zooids are 2-4 mm. in height. They show minute tentacles, but 

no pinnules. 

Locality —Suakim Harbour, } fathom. Previously recorded from the Red 

Sea, Zanzibar. 

ALCYONIUM SPHHZROPHORUM (hrenberg). 

See C. B. Klunzinger: Die Korallthiere des rothen Meeres, Part I. Die Alcyonarien, 

etc., 1877, p. 22. 

W. May, 1899, Joe. ert. p. 105. 

The collection includes numerous specimens of this common species. In 
their mode of growth they more nearly resemble A. pachyclados, but their 
spicules are nearest those of A. sphwrophorum. We see no reason for 
regarding these as distinct species, and we would suggest the incorporation of 

the former in the latter. 
We are inclined to think that A. globuliferum, Klunzinger, A. digitulatum, 

Klunzinger, and A. brachyclados, Khrenberg, should be referred, along with 
A. pachyclados, to one species—A. spherophorum. As described and figured, 
they do not seem to us to differ in more than slight quantitative characters, 
which are probably not more than individual fluctuations. The specimens 
here referred to A. spherophorum furnish all the kinds of spicules figured as 
distinctive of A. globuliferum, A. digitulatum, and A. brachyclados, though the 

most prevalent agree with those figured as distinctive of A. spherophorum. 
The colour of the living specimens was “ like weak cocoa ” with “ chocolate ” 
tentacles. This corresponds with Ehrenberg’s “ polypis fuscis.” 

Twelve species of Alcyonium have been reported from the Red Sea; but 
there is no doubt that the list will have to be much reduced. 

Locality.— From the coral shoal of Kal el Kebirain Suez Bay. Previously 
recorded from Red Sea, Madagascar. 

SARCOPHYTUM GLAUCUM, Quoy et Gaimard. (Plate 5. fig. 5.) 

See E, von Marenzeller: “ Ueber die Sarcophytum benanuten Alcyoniiden,” Zool. 

Jahrb. i. (1886) p. 352, Taf. ix. figs. 1 & 2. 

The collection includes several specimens of this species. 
A typical colony consists of a stout trunk, 1°5 em. high by 4:7 em. broad, 

somewhat concealed by the overhanging much folded lobes of the capitulum. 
The upper surface of the capitulum is about 11:5 em. in breadth, and the 
appearance presented by the convoluted and dovetailed lobes has been 
compared to that of a Meandrine Coral. 
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The autozooids are large and well-marked. Towards the periphery of the 
capitulum they are closely aggregated in rows parallel to the free border, 
the individuals of adjacent rows alternating. Towards the centre of the 
capitulum they become sparser. A converse distribution of the siphonozooids 

is to be noted. 
Towards the centre the siphonozooids are very numerous ; as many as 6 

to 13 can be counted in a straight line between two adjacent autozooids : 

peripherally only 1 to 3. 
The spicules agree with Marenzeller’s figures. 
The following measurements were taken of length and breadth in milli- 

metres :— 

Cortical spicules from the lobes of the capitulum : 
Chaps 0:22 < 0-06 5 071175)< 0025 = 01d x 0-025); 0-13 x 0:04 5 01x 

0-015. 
Rods: 0°35 x 0:025 ; 0:29 x0:025 ; 0:26 x 0:02 ; 0°21x0°025; 0-1ox 

0-015. 
Spindles: 0:27 x 0:03; 0°52 x 0:03 ; 0°22 x 0°04 ; 0°17 x 0:02; 0°15 x 0:02; 

0:075 x 0:02. 
Spicules from the autozooids : 

Rods : 0:28 x 0:02; 0:27 x 0°02 ; 0°26 x 0:02; 0°25x 0-02 ; 0-21 x0-01. 
Cortical spicules from the trunk : 

Tuberculate spindles: 0°8x 0°15; 0°38 x 0:12; 0°78 xX 0°16 ; 0°74 x 0-12 ; 

OOS SO! s O62 054 3 WrSa>cUES 6 OD so0al 5 Olr 0x01 = 
0:44 x 0:06 ; 0°45 x 0:075 ; 0°35 x 0-070. 

Slightly spinose spindles : 0°39 x 0:04 ; 0°34 x 0:04 ; 0°32 x 0:04 ; 0:3 x 

0-06 ; 0:15 x 0-03. 
Clubs: 0°24 x 0:06 ; 0:20:05; 0:18 x 0:05 ; 0°15 x 0:03 ; 0°12 x 0:05 ; 

O-1 x 0°04. 

Smooth spindles: 0:4 x 0°04; 0:275 x 0:03 ; 0:23 x 0°03 ; 0°22 x 0°02 ; 

0:12 x 0:04. 

The colour in spirit is light to medium brown. Mr. Crossland notes that 

the colour of the living colonies was greenish brown, but that the tentacles 

were white in some. Consequently the fully expanded colony, seen from 

above, often appeared white. 
Locality—Suakim Harbour ; growing in proximity to coral, Sherm Shekh. 

Previously recorded from Australia, Red Sea, Tonga Island, Viti Island, 

Maldive Islands. 

ScLEROPHYTUM GARDINERI, Pratt. 

See E. M. Pratt: “The Aleyonaria of the Maldives,” in Gardiner, Fauna and Geography 

of the Maldive and Laccadive Archipelagoes, ii. (1903) p. 527. 

Several specimens belonging to this species illustrate how a colony becomes 

gradually more complex in its structure with increased growth. A young 

colony is represented by an elliptical mass 7:5 em. by 5°5 cm.; from its 
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upper surface lobes arise to a height varying from 0°5 mm. to 7 mm. 

The smaller lobes are wart-like. An older colony, shaped like a half-moon, 
carries on its convex upper surface several lobes, the largest attaining a 
height of 2 cm.; these lobes have numerous digitate branches up to 7 mm. 

in length with a breadth of about 4 mm. 

The spicules agree closely with the description given by Miss Pratt 
(Alcyonaria of the Maldives, p. 527), and consist of clubs which average 

0:06 to 0-1 mm. in length by 0°62 to 0°06 mm. in breadth, and spindles 

0:16 to 0-2 mm. in length by 0:06 mm. in breadth. 
The tuberculate spicules are about 3 mm. long and 0:8 to 1 mm, broad. 

The colour of a colony in spirit is light to dark brown ; during life it was 

dull chocolate. 

Localityi—Very abundant locally in reef gaps due south of Shubuk. 
Previously recorded from the Maldives. 

SCLEROPHYTUM QUERCIFORME, Pratt. (Plate 8. fig. 1.) 

See E. M. Pratt, 1903, loc. cit. p. 530. 

Several fine colonies of this species are included in the collection. The 
specimen photographed (Pl. 8, fig. 1) has a short wrinkled and furrowed 
trunk, somewhat compressed laterally. 

The branches come off rather abruptly from the stem and pass almost 
imperceptibly into a much branched capitulum. 

As the photograph suggests, the colonies tend to be more complex than 
Miss Pratt’s figure (Alcyonaria of the Maldives, pl. xxxi. fig. 33) would lead 
one to suppose. 

The spicules of the capitulum are very various, comprising tuberculate 
spindles similar to those of the trunk though smaller, spinose spindles and 
clubs. 

The following measurements were taken of length and breadth in milli- 
metres :— 

Spinose spindles : 0°32 x 0:03; 0°28 x 0:03 ; 0:25 x 0:03 ; 0°18 x 0:02. 

Clubs: 0°23 x 0:02 ; 0°22 x 0:03; 0:2 x 0°04; 0:18x0:02; 0:015 x 0:04; 

0:14 x 0:04 ; 0°12 x 0°03 ; 0°08 x 0°03. 

The spicules of the trunk are tuberculate spindles, rarely forked, besides 
clubs and spinose spindles. The tuberculate spicules vary greatly in size, the 

largest being about 5 mm. by 0°7 mm. 
The following are the measurements of the colony represented in the 

photograph :—Breadth of trunk at base, 3°5 cm.; breadth of capitulum, 

8:5 cm.; height of capitulum, 4°5 cm. 
The colour of the colony in spirit is light to dark brown ; when alive it 

was purple-slate. 
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Locality.—Off south-east corner of Shubuk, at a depth of 9 fathoms, on 
a bottom of coarse sand, shells, and coral. Previously recorded from the 
Maldives. 

SCLEROPHYTUM DENSUM ( Whitelegge). 

= Lobophytum densum, Whitelegge. 

See Th. Whitelegge, “‘The Alcyonaria of Funafuti,’ Mem. Australian Mus. 1897, 
p. 219, pl. xi. figs. 4a-4h. 

See E. M. Pratt, 1903, doc. cit. p. 52], pl. xxix. fig. 18, pl. xxx. figs. 20-22. 

This species is represented by two very hard and brittle colonies. The 
trunk of one colony is 7°5 cm. broad and 5°8 cm. high. It passes almost 
imperceptibly into numerous finger-like processes. What we have observed 
in these specimens corresponds closely with Miss Pratt’s figures (Alcyonaria 
of the Maldives, 1903). . 

Whitelegge (1897) has classified the spicules very minutely, and his 

subdivisions have been followed in taking the following measurements of 
leneth and breadth in millimetres :— 

i. Large fusiform, with simple spine-like tubercles and usually with a 
transverse median constriction : 2°5 0:5 ; 21x04; 2x04. 

ii. Large fusiform, subcylindrical or subclavate, closely tuberculate, 

the tubercles being thickly studded with minute spiny warts : 
31x05 3 2°7xX0°5; 23x 0°45; 19x 04. 

iii. Smaller fusiform, strongly but distantly tuberculate: 0°75 x 0°25 ; 
0°6 x 0°2. 

iv. Small fusiform, comparatively smooth, but with some spines: 
1xX0:18; 0°48 x 0-1. 

v. Spindles: 0°22 x 0:04 ; 0°19 x 0:04 ; 0:17 x 0:03 ; 0°06 x 0°03. 
vi. Clubs: 0°12 x 0°04 ; 0°08 x 0:04. 

The colour of the colony in spirit is pale yellow ; when living it was 
bluish-grey. 

Locality—Forms great sheets in about four feet of water in Suakim 
Archipelago (Tella Tella Seghir Island). Previously recorded from 
‘Funafuti, China Seas, British New Guinea, the Maldives. 

LiTHOPHYTUM ARBOREUM, Forskal. 

For descriptions, see W. May (1899), doc. cit. p. 134, and W. Kiukenthal, ‘ Versuch 

einer Revision der Alcyonarien. II. Die Nephthyiden, 1 Teil,’ Zool. Jahrb. 
1903, p. 124. 

A large number of specimens are referable to this species. There is 
considerable variety as regards the dimensions of the spicules, and some 
forms approach L. stwhlmanna. 

One of the largest specimens consists of a common basis 7 em. in breadth, 
from which six branches take origin. These bear secondary branches on 
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which the polyps are thickly clustered in catkins. A typical branch 
separated from the common basis corresponds closely to the figure given 

by Klunzinger (1877). 
In more than one specimen we found no trace of spicules, but as these 

specimens were badly preserved we suppose that some acid had been acciden- 

tally added to the preservative. 
Localities —Suez; Coral shoal of Kal el Kebira in Suez Bay ; Khor Abu 

Hamama, 10 fathoms, muddy bottom. Previously recorded from Red Sea, 

Zanzibar, New Britain. 

LirHoruytum Brassicum (May). (Plate 5. fig. 4.) 

See W. May, 1899, loc. cit. p. 189, fig. 22. W. Kiikenthal, 1903, p. 120. 

We have figured (PI. 5. fig. 4) a specimen which agrees in essential 
features with Lithophytum brassicum, though it is somewhat divergent in its 
mode of growth and general appearance. It is fixed to a piece of Millepore 
and rises toa height of 20 mm., with a maximum breadth of 55 mm. It 

shows about sixty subglobose heads, each bearing about a score of polyps 
which are deeply retracted. The colour is a dull light brown. 

Locality—Edge of leeward reef, Suakim Archipelago, Tella Tella Kebira. 
Previously recorded from Zanzibar. 

LITHOPHYTUM THYRSOIDES (hrenberg). 
= Ammothea thyrsoides, Ehrenberg. See W. Kukenthal, 1903, doc. cit. p. 109. 

Several fine specimens of this common species are included in the collection. 
They consist of a common basis from which cylindrical stalks rise parallel to 
one another. The polyps arise directly from the ends of the stalks. The 
spicules of the stalks and polyps are very slender transparent spindles with 

few warts. 
The following measurements were taken of length and breadth in milli- 

metres :— 

(a) Polyp-spicules: 0°3 x 0:01 5 0:28 x 0:01; 0:2 ><0;01 10:la050ie 

Om (0:01 01 Sc0540;05)>< O01 
(b) Stem-spicules : 0°46 x 0°02 ; 0°37 x 0°02 ; 0°35 x 0°02 5 0:27 x 0:02 ; 

O52 <<0;0i 

The colour of the preserved specimens is yellowish-brown ; in life they 

were dull brown. 
Locality —Outer Park of Suakim Harbour. Previously recorded from 

Red Sea, Indian Ocean (Tumbatu), Zanzibar. 

LITHOPHYTUM CROSSLANDI, n. sp. 

A common stem, 2 cm. broad and 1°5 em. high, gives origin to four limp 
branches showing longitudinal furrows. These branches are 13, 12, 9, and 
7 cm. in length respectively, and carry secondary branches on which the 
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polyp-bearing twigs are clustered. The p lyp-bearing twigs are in the form 
of catkins with a length of from 0°5 to 13cm. The basal catkins are stouter 
and more closely beset with polyps than the upper. 

A notable diagnostic feature is the presence of rows of closely aggregated 
small granular spicules in the tentacles, and continued on to the polyp-head 
and polyp-stalk. 

More spicules are to be found in the cortex of the stem than in the cortex 
of the main branches; consequently the stem is somewhat more rigid. 
The spicules of the cortex include spindles with large spines ; the spindles 
are sometimes curved, and the spines are in some cases longer on the convex 
surface ; there are also spindles with few warts, irregular spinose bodies and 
bicuspids, 2. e. with two prongs or cusps. 

The following measurements were taken of length and breadth in milli- 
metres -—— 

Spimose spindles: 0:72x0-2; 055x013; 0:52.01; 0:-45x0-1 ; 

0:37 X0:12 ; 0:33 015; 0°29 x 0-12. 
Spindles with few warts: 0°42x 0-05; 0°375 xO:1 ; 0°37 x 0:1 ; 0°35x 

OTS ¢ CPD SOP 3 O29 SOs) 3 Weta seOril s O23 << O0k, 
Bicuspids : 0°47 x 0°275. 

The canal walls contain highly spinose spindles, spindles with small warts, 
highly spinose club-shaped bodies, irregular spinose bodies, and bicuspids. 

The following measurements were taken of length and breadth in milli- 
metres :— 

Highly spinose spindles (the spines being larger on the convex side) : 
OS2¢ 012 2p Oe x OO 3 Oar Onli 3 Oss Oil e Ora sal 2 
03x O15. 

Spindles with small warts: 1:02x0°22 ; 0°95x02; 0°85 x0-175 ; 

Ob Ole s Osa s<Orl 
Highly spinose club-shaped bodies : 0°32 x 0:15; 0°275 x 0175. 

Bicuspids : 0°42 x 0°175. 

Mr. Crossland notes that the specimen appeared whitish under water, pale 
brown when brought up. 

Locality.—From a depth of three or four feet in the Coral-reef of 

Khor Delaweb. 

LItHOPHYTUM MACROSPICULATUM, n. sp. (Plate 8. figs. 2 & 3.) 

From a stem rather less than 1 em. high, with a breadth of 2°5 cm., 

three primary branches take origin. One of these, after a course of half a 

centimetre, divides dichotomously into two branches of 4 and 5 cm. in 

length respectively. The other primary branches are 6 and 4 cm. in length. 

Polyps are not borne either on the main stem or on the main branches, but 
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on secondary branches and the twigs which spring from these. The secondary 
branches are crowded closely on the primary and form catkins 1°5 to 2°5 em. 
in length, the larger catkins being of a compound character. 

In the cortex of the terminal polyp-bearing branches there is a longitudinal 
arrangement of the spindle-shaped spicules, and this is continued on to the 

dorsal surface of each polyp-stalk. 
The polyp-heads are bent sharply on the polyp-stalks, so that the tentacular 

surface faces the cortex of the terminal twigs. 
The cortical spicules of the stem and main branches form by interlacing 

a continuous armature. These spicules are of very diverse and distinctive 
forms, including the following :— 

(a) Boat-shaped spindles with few warts. 

(6) Curved spindles with long spines, which are more developed on the 
convex surface. 

(c) Very spinose club-like forms. 
(d) Triradiate spinose bodies. 

(e) Irregular spinose bodies. 

The following measurements were taken of length and breadth in milli- 
meres -— 

(a) Boat-shaped spindles : 0°8 x 0°15 ; 0°75 x0°075 ; 0°67 x01; 0°62x 
0-1; 0°5 x 0:075; 0°45 x 0:09. 

(6) Curved spindles: 0°95 x 0:15 ; 0°85 x 0°12; 0°8x0:15; 0°73 x 0°15; 
On 0 O1ba 0 lon 0292 x02. 0 eO-e 

(c) Club-like forms: 0°33 x 0°25. 

The spicules of the polyp-head and polyp-stalk include long curved or 
sinuous spindles with knob-like warts which in some cases are more numerous 
and better developed at the tips of the spindles; also spindles with only a 
few poorly developed spines. 

The following measurements were taken of length and breadth in milli- 
metres :— 

(1) Spimose spmdles: 15x01; (l5x0-1; 11x012; 0 oea0tee 
0°4 x 0°05 ; 0°2 x 0°02. 

(2) Smooth spindles with only a few spines: 1:2x0:09; 0:9x0°:05 ; 
0°69 x 0°05. 

The spicules of the canal walls consist of spindles similar to those of the 
cortex, but the form with few spines predominates. 

The following measurements were taken of length and breadth in milli- 
metres :— 

(1) Spinose spindles: 0°87x 0°12; 0°85 x0°12; 0°83x0°12; 06x01; 
0°55x 013; 0°5 x Ol. 
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(2) Smooth spindles with only a few spines: 1:02 x0:15 ; 0°72 0:15 : 
0:6 x 0-075 ; 0°55 x 0:075 ; 0°42 x01 ; 0-40:05; 0:275 x 0°04 ; 
0:2 x 0°05. 

The colour of the colony in spirit is light yellow. 
Locality.— Khor Dongola. 

NEPHTHYA ZANZIBARENSIS, Thomson and Henderson. 

See Thomson and Henderson, 1906, loc. cit. p. 421, pl. xxvii. fig. 3. 

A specimen which seems to be referable to this species differs from the 
type in being distinctly more rigid; that is to say, more densely filled with 
spicules. 

Locality —Hngineer Island, Khor Dongola. Previously recorded from 
Wasin Channel, Zanzibar. 

N#PHTHYA ALBIDA (Holm). 

= Sponyodes albida, Holm. 

See O. Holm: “ Beitrige zur Kenntniss der Alcyoniden-Gattung Spongodes,” Zool. 

Jahrb. viii. (1895) p. 30, 3 figs. 

See Kukenthal, 1905, doc. cit. p. 160. 

A specimen which seems referable to this species differs from the type in 
having the polyp-body covered with very numerous small spicules without 
definite arrangement in double rows. In other words, the larger polyp- 

spicules arranged in chevron are not represented. In including Nephthya 
jagerskioldi with Spongodes savignyi, Kiikenthal notes the same kind of 
variation which we believe to have occurred here, namely a replacement 
otf fewer larger spicules on the part of the polyp-wall by more numerous 
smaller spicules. This cannot be regarded as of systematic importance. 

Locality.—Suakim Harbour. Previously recorded from the Red Sea. 

SPoNGopDES * HEMPRICH1, Klunzinger. 

See Klunzinger, 1877, loc, cit. 

Kiikenthal, 1904, doc. cit. 

Kiikenthal: “Versuch einer Revision der Alcyonarien. II. Die Familie der 

Nephthyiden, 2 Teil,” Zool. Jahrb. xxxi. (1905) pp. 503-726, 7 pls. & G1 figs. 

Several colonies in the collection are evidently referable to a group of 

species which Kiikenthal speaks of as closely allied, namely, 5. hartmeyeri, 

S. mayi, S. klunzingert, S. ehrenbergi, and S. hemprichi. 

* According to Kiikenthal, the generic name Spongodes should he replaced by another, and 

he suggests Dendronephthya; see page 74. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 6 
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I. The specimens differ superficially from S. hartmeyerc : 
(1) in being much more ramified and crowded colonies ; 

(2) in the absence of any trace of foliate lower branches ; 

(3) in their colour-scheme, which is due to the thick covering of 
crimson spicules. As to the colour of the living specimen, 
Mr. Crossland notes that it appeared jet-black when seen 
through a fathom or two of clear water, but when brought up 

it showed a splendid dark crimson, shading into pink on 

the stem. 

They differ more intimately in the following points : 

(1) The anthocodial spicules are arranged in 8 rows of 5-7 con- 
verging pairs ; they converge but slightly and are more or 

less longitudinal in S. hartmeyert. Moreover, the uppermost 

spicules of the double rows do not project beyond the antho- 
codia as they do in S. hartmeyert. 

(2) The tip of the main “ Stiitzbiindel ” spicule is smooth, while in 
S. hartmeyeri the same spicule is most spinose towards the 

free tip. 
(3) They ditfer in the dimensions and direction of the spicules in 

the cortex of the main branches. In S. hartmeyeri the cortex 
is densely filled with large, very thick, finely spinose spindles 
up to 5x0°5 mm. They seem from the drawing to be longi- 

tudinally arranged. In the specimens in this collection the 
spindles are for the most part arranged transversely to the 
long axis of the branches. 

The following measurements of these spindles were taken in 
length and breadth in millimetres: 2x012; 18x01; 

0°65 x 0°05. 

II. The specimens differ superficially from S. mayi : 
(1) in the absence of the rigidity and brittleness characteristic of a 

species developed in one plane. The colonies in this collection 
have a well-developed bare trunk up to 7:5 em. in length. 
In one specimen the stem divides somewhat dichotomously 
into two main divisions; in another specimen, four main 

branches take origin abruptly. From the main branches 
secondary branches arise in every plane. 

(2) The branching is more profuse and the clusters of polyps are 
much denser than in S. may. 

(3) The colour-scheme is golden yellow in S. mayz. 

They differ more intimately from S. mayi : 
(1) in the absence of a greatly developed projecting spicule at the 

end of each double row of spicules on the anthocodiee ; 
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(2) in the fact that only one “ Stiitzbiindel ” spicule projects beyond 
the polyp-head; the tip of the “ Stiitzbiindel” spicules is smooth, 
like that of the chief “ Stiitzbiindel” spicules in S. may? ; 

(3) in the disposition of the superficial cortical spicules, which are 
predominantly longitudinal in S. may? ; and 

(4) in the character of the spicules of the cortex, which are curved 

spindles, while in S. mayi there are, in addition to spindles, 
clubs s, four-rayed spicules, and irregular bodies. 

III. The specimens differ superficially from S. klunzingeri : 
(1) since that species is for the most part developed in one plane 

with an almost suppressed trunk ; 

(2) in the mode of branching and in the disposition of the polyps 
in crowded bundles of 6-11 in each bundle, whereas in 

S. klunzingert they are only 1-3 in a bundle. 

They ditfer more intimately : 
(1) in the nature and arrangement of the anthocodial spicules, which 

in S. klunzingeri are in rows of 8-10 with the uppermost two 
very much longer ; 

(2) in having an entirely different “ Stiitzbiindel”’? made usually of 

two spicules ; and 
(3) masmuch as the spicules of the canal-walls are broad and flat 

spinose spindles. 

In the specimens the spicules of the canal-walls are varied and may 

be grouped as follows : 
(A) spindles of undulating contour, or halfmoon-shaped, or tending 

to be club-shaped ; 
(B) spindles forked at one end (bicuspids), transitional to tri- 

radiates ; 

(C) triradiate forms ; 
(D) irregular bodies with four arms, probably derived from C. 

All spinose. 

IV. The colonies have a great superficial resemblance to S. ehrenbergi. 

but differ from it in having 6-11 polyps in each bundle, while 

S. ehrenberyi has 5-8. 

They differ more intimately : 
(1) inasmuch as S. ehrenbergi has only 4-5 pairs of spicules in 

each double row, each about 0°3 mm. in length, the uppermost 

0°5 mm. with long oblique spines ; 

(2) in the nature of the projecting spicules of the ‘‘ Stiitzbiindel,”” 

which in S. ehrenbergi has a spinose tip, whereas in these 

specimens the tip is smooth ; 
67 
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(3) in the spicules of the cortex of the main branches, which do not 
include any clubs or oval spinose bodies ; 

(4) inasmuch as from the canal-walls of S. ehrenbergi only spindles 
are reported. 

V. The specimens agree with S. hemprichi in the following respects : 
(1) There are 5-7 pairs of anthocodial spicules in each double row 

and the uppermost pair project very slightly. It is to be 
noted, however, that the number of paired spicules on the 
two rows on the ventral suriace of the polyp-head may be 
as few as two pairs. 

(2) The projecting spicule of the “ Stiitzbiindel ” has a smooth tip. 
(3) The spicules of the canal-walls are, on the whole, similar. 

In S. hempricht there are curved spindles, triradiates, and 

small bodies beset with several prongs. 
(4) The spicules of the cortex are arranged transversely. 
(5) The polyp-spicules are blood-red and the polyps yellowish. 

The only difference between Crossland’s specimens and those described 
by Kiikenthal lies in the general architecture, which is well represented 
by Kiikenthal’s drawing of S. ehrenbergi. They may be referred to the 
arborescens type of S. hempricht, which Kiikenthal describes as transitional 

between the glomerate and the divaricate mode of branching. 
Another specimen which is superficially very unlike the above, but closely 

resembles Kliinzinger’s figure of Spongodes hemprichi, is in its details so like 
what we have described that we cannot but refer it to the same species, which, 
therefore, includes two distinct modes of growth—that figured by Kiunzinger 

and the arborescens type of Kiikenthal. 
A case like this leads us to feel the precariousness of a classification which 

attaches much importance to modes of branching. 
Locality.—Shab Baya, near Rawaya. Previously recorded from Red Sea. 

SPONGODES HARTMEYERI, Kiikenthal. 

Two small rigid whitish colonies seem to be referable to this species, but 

differ in having no coloured spicules and in having rougher “ Stiitzbiindel ” 

spicules. They are probably young colourless forms. 
Locality—Khor Dongola. Previously recorded from the Red Sea. 

SPONGODES SUESIANA, n. sp. (Plate 5. fig. 1.) 

A brownish-yellow interesting colony of apparently glomerate type. It 
resembles in general architecture Kiikenthal’s Spongodes (Dendronephthya) 
clavata (see Versuch einer Revision der Aleyonaceen. Die Nephthyiden, 2te Teil, 
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Taf. 26) : but in the nature of the projecting “ Stiitzbiindel ” spindle and in 
the number and arrangement of the spicules on the anthocodia it closely 

approaches S. mayi. It seems to belong to the group of allied species referred 

to under S. hemprichi. 
There is a somewhat flattened flexible stem, longitudinally furrowed, 8°5 em, 

in length and 1 em. in breadth. The cortex of the stem shows well-marked 

transverse striations due to the underlying spindles. 
Small polyp-bearing twigs spring from the stem, somewhat sparsely below, 

more thickly above, so that the apex of the stem is completely hidden by 
polyp-bundles. 

From the stem there arise at irregular intervals secondary branches whose 
length decreases in a somewhat graduated fashion. The following measure- 
ments of the length of the various branches from below upwards on the stem 
serve to indicate this feature: 2 em.; 1°75 cm.; 1°5 cm.; 1 em. These 

secondary branches bear polyp-bearing twigs in thick clusters. The polyps 

are in bundles of from 6 to 12 or even more. 
The “Stiitzbiindel ” consists of 2 to 4 spindles, one of which projects 

0-4 mm. or more beyond theanthocodia. This spindle is spinose below with a 
smooth tip. Of the projecting ‘ Stiitzbiindel ” spicules, which are generally 
of a yellow colour, the following measurements were taken (length and breadth 
in millimetres) :—2°3 x 0:1; 2°4x0:1. The tip is smooth for 0°35 mm, 

On the anthocodia there are eight double rows of converging spicules with 
from 6 to 9 in each row. One spicule of the uppermost row, or occasionally 
both, may project for 0°2 mm. beyond the anthocodia. Thus Kiikenthal’s 

figure of an anthocodia of S. mayi (see Ueber einige Korallentiere des roten 
Meeres, Taf. v. fig. 20) exactly represents what may be seen occasionally in 
this species, except that only one projecting “ Stiitzbiindel ” spicule is the rule 
and not two as figured. 
When both spicules of the uppermost row project, they lie almost parallel 

to each other in sharp contrast to the pairs below, which converge at a right 

or a slightly obtuse angle. 

The tentacles are without spicules. The colour of the anthocodial spicules 

ranges from red to yellow. 

The spicules of the upper cortex consist of spindles, clubs, bicuspids, with 

an oceasional triradiate form. They are very spinose, not merely along the 

margins, but on every surface; and are colourless or tinged with yellow. 

The following measurements were taken of length and breadth in milh- 

MeLres :— 

Spindles: 17X01; 114x015; 0°95 x 0°075 ; 08x 0;05)2 0575 x 0-075 ; 

0:7 x 0:075 ; 0°6 x 0°05 ; 0°5 x 0:05 : 0°25 x 0°02. 

Ciubs : 0°75 x O71; 0-4 x O'l. 

Bicuspids : 0°6 x 0:075. 
Triradiates; each arm, 0°3 x 072, 
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The spicules of the lower cortex do not differ from those of the upper 

cortex in form or colour. 
The following measurements were taken of length and breadth in milli- 

MEN ES, S— 

Spindles: 0°75 x 0:075 ; 0°'7 x O'1; 0°65 x 0:05 ; 0°6 x 0:05 ; 0°5 x 0°03 ; 

NASON EROS 0703 5 Ox 03: 
Clubs: 06 x0:1; 0:4.x0:1 5. 0:3 <0 310:35 <0:075 7023 ><'0: ion 

The canal-walls are without spicules. 
Some other specimens agreed with the above in general structure, in the 

nature of the ‘“ Stiitzbtindel,” in the armature of the anthocodia, in the spicules 
of the cortex, and so on. Thus one could not but admit that all the colonies 

belonged to the same species, and yet it was impossible to say that the polyps 

were really grouped in bundles, which is one of the diagnostic features of the 
genus Spongodes. In some cases they were arranged on a terminal branch in 

a catkin-like or spike-like manner. This was the rule in one specimen. 
It may be noted that Kiikenthal admits that certain specimens were inter- 

mediate in this respect between Spongodes and Nephthya, and consequently 

difficult to place. 
The point to be noted in these colonies is that, though obviously all of the 

same species, yet they differ in a generic feature ! 
If we take a composite view of all the specimens this species combines the 

characteristics of both Spongodes and Nephthya. Yet the colony described 
in detail must be placed in the glomerate division of the genus Spongodes. 

Within that division it seems to represent a new species. 
Locality. —Suez Bay. 

SPONGODES PHARONIS, n. sp. (Plate 5. figs. 2 & 3.) 

Several colonies of the umbellate type, agreeing with Kiikenthal’s rubra- 
group in having branches of approximately equal length, with the upper 
surface practically even. They differ from any of the species of Spongodes 
hitherto described from the Red Sea—viz.: S. savignyi, S. hemprichi, S. klunz- 
ingert, 8. arborea, S.mayi, S. hartmeyeri, and S. ehrenbergi—in possessing the 
following combination of diagnostic characters :— 

a. The umbellate development of the colony. 

h. The absence of spicules on the tentacles. 

c. The absence of spicules in the canal-walls. 
d. The occasional presence of a strongly developed spine or sometimes 

of two spines projecting prominently beyond a corymb of polyps, 
greatly exceeding in diameter and in length the “ Stiitzbtindel ” 
spicule or spicules which project beyond the anthocodia of each 
polyp. 
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The colonies show in each case a substantial trunk which at a distance of 
2°5 em. or less from its base is embraced by a collar of foliate lower branches. 
These leaf-like branches bear sessile polyps scattered round their marein, 
while further on the upper surface may be seen twigs, which divide in the 
corymbose fashion characteristic of the whole colony. These twigs also carry 
polyps on their tips. 

From the angle between the rising stem and the collar spring one or two 
branches equal in size to those that are terminal. These branches in their 
turn break up into terminal corymbs. Beyond the collar, the stem after a 

short course divides into two or three main branches, which soon divide up 
Into secondary branches supporting the terminal corymbs. The terminal 
corymbs are all brought more or less to the same level, so that the upper 

surface of the polyparium is somewhat flattened. A polyp-bundle usually 
comprises 3 to 8 individual polyps, but the number is very variable. 

The polyp-head is bent more or less at a right or an acute angle to the 
polyp-stalk. The polyp-head is 0°8 mm. in length and 0°55 mm. in breadth. 
The polyp-stalk is about 1 mm. in length. The anthocodial spicules are in 
rows of 3 to 5 pairs, the uppermost of which do not project beyond the 
anthocodia. 

The angle of each chevron is a very acute one, giving a somewhat longi- 
tudinal direction to the spicules of the anthocodia. 

Some variation in colour is to be noted in the anthocodial spicules. In one 
of the colonies they are colourless, in another red, while transitional pinkish 
spicules are present ina third colony. In the “ Sttitzbiindel ” there may be 
one or two projecting spicules. These spicules show very small serrations 

regularly disposed. Their tip may be quite smooth or with an occasional 
serration. Their colour varies from a light yellow to a reddish yellow. 

The following measurements were taken of these spicules (length and 
breadth in millimetres) :—1°5 x 0:03 ; 1:25x 0-1; 0:80:03; 0°77 x 0:03. 

In some of the colonies the size of the projecting ‘* Stiitzbiindel ” spicules 
approaches nearer to the dimensions of the stout spines which are a feature of 
the terminal corymbs. ‘These strong spine:, which seem to protect and 
support the polyps on a terminal corymb, generally arise independently of an 
individual polyp, but sometimes they simply take the place of the normal 
but smaller “ Stiitzbiindel” spicule. 

Of these stouter spindles the following measurements were taken (length 
and breadth in millimetres) :—4x0°:25; 4x02; 3°5x015; 3°5 x0°125. 

The tentacles are oblong with a few pinnules and without spicules. 
The cortex of the upper branches contains slightly curved spindles with 

very fine and regularly disposed serrations. 
The following measurements of these spindles were taken (length and 

breadth in millimetres) :—4 x02; 3:2xO01; 14x05; 1x003. Their 

colour in one specimen is white with a yellowish tinge, in three specimens 
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red, but amongst the red spindles are some with intermediate light-pink 

shades. 
Their distinctive feature lies in the remarkably fine serration of the edges 

of the spindles. This is a constant feature no matter what their dimensions 

or colour may be. 
The lower cortex contains markedly spinose irregular bodies, often some- 

what star-shaped, very spinose spindles, spinose clubs, spinose triradiates, 

spinose bicuspids. 
The following measurements were taken of length and breadth in milli- 

inetres :— 

Spinose spindles : 1x01; 0°75 x 0-1 ; 0-4 x 0:12 ; 0°33 x O01; 0°3 x OL: 

0:25 x O°L; 0:23 x 0:075. 
Spinose triradiates : 0°5 ; 0°33 ; 0°3=length of the three arms. 
Spinose bicuspids: 0°75 x O°1. 

Spinose clubs: 0°18 x 0°13. 

The canal-walls in every specimen are witbout spicules. 

The colour of the colonies in spirit varies somewhat, the colour depending 
on that of the spicules. Where the spicules are red, the colony is reddish ; 
where there are a considerable number of white or light yellow spicules, the 

colony is proportionately lighter in tint. 
Locality —From a muddy bottom, at a depth of 12 fathoms, Mersa Abu 

Hamama, Sudan. 

Order III. PSEUDAXONIA, G. von Koch. 

MELITODES CoccINEA (/illis) (=Isis coccinea, Hillis). (Plate 6. figs. 1 & 2.) 

The collection includes numerous specimens which are referable to Hllis’s 
Tsis coccinea. From Ellis’s figure and description there can be almost no 
doubt that he referred to forms like the present specimens, which must, 
however, be referred to the genus Melitodes. 

The specimens are of a brilliant crimson or scarlet colour, and there is 

one yellow fragment. The most frequent mode of branching is that figured 
by Hllis,—a broad fan, with dichotomous branches almost all in one plane, and 
without anastomosis. In other specimens, however, the branches do not spread 
out in a broad fan, and anastomosis is frequent. The colonies stand erect, 

reaching a height of 4 cm. and a breadth of 2-4 cm. In some cases colonies 
erew so close to one another that their bases formed a continuous sheet. 
Solitary colonies show most clearly the typical fan-like form. 

The internodes, which curve slightly in different planes, vary in length 
from 5-10 mm. The nodes are very short, 1-2 mm., and are not distinctly 
marked in the intact colonies. On the thinner twigs the verrucee are mostly 

along the edges, and a somewhat flattened appearance thus results. On the 
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thicker branches they occur practically all over. They stand out somewhat 

prominently to a height of about 0°5 mm., and appear as widely open crater- 
like elevations or as rounded hillocks according to the state of contraction. 

The whole surface of the colony is seen under the lens to be rough with 

spindle-shaped spicules, all of a red colour. 
The spicules of the coonenchyma are: (1) substantial tuberculate spindles, of 

which the following measurements were taken :—0°3 x 0:07, 0°27 x 6:09 mm. 
The tubercles are large and blunt. In some cases the ends of the spindles 
are irregularly bifid. There are also some slender curved tuberculate spindles. 
(2) Short compact fusiform types covered with numerous blunt tubercles: 
)124x0°05 mm. (3) Club-shaped forms or “ Stachelkeulen ” with irre- 
gularly shaped tuberculate heads. From these through torch-like forms there 
are transitions to irregular spindles. The clubs are frequently 0°23 mm. in 
length by 0:1 mm. in breadth across the head. In the polyps there are minute 
and slender red spindles, besides a number of minute slightly tuberculate 

curved rodlets which are practically colourless. For both of these types a 
common length is 0:04 mm. The aboral surface of the tentacles bears about 
5 large red spicules arranged in chevron. The axis shows longitudinal canals. 

Locality.—From the sides of a buoy in Suez Bay, and on the coral-reef of 

Engineer Island, Khor Dongola. 

MELITODES SPLENDENS, n. sp. (Plate 7. figs. 1 & 2.) 

Numerous broken pieces of a bright orange-red Melitodid. They seem to 
represent several colonies. The nature of the spicules and the presence of 

longitudinal canals in the axis indicate the genus Melitodes, but we have not 
been able to refer the specimens to any of the numerous previously described 

species. 
One of the pieces has a breadth of 6 mm. across an internode about 3 em. 

above the base, while a node about the same height has a breadth of 9 mm. 

The length of the internode at this level is 11 mm., and towards the base of 

the colony the internodes have an average length of about 12 mm. The 

branching is profuse, with many anastomoses, but is mainly confined to one 

plane. An attempted reconstruction of the broken specimens leads one to 

infer that the colonies may have been about 25 cm. in height. The terminal 

branches are about 1 mm. in thickness. 
The verrucee are almost confined to one surface of the branches. They are 

somewhat scattered on the basal parts, but towards the ends their bases are 

in contact. They are slightly flattened hemispheres. The retracted polyp 

is just seen as a whitish spot on the top of the verruca. 

The axis shows numerous longitudinal canals in the nodes and internodes. 

A thin section through a thick internode showed about ten. On the surface 

of the axis there is external fluting corresponding to the course of the canals 

in the coenenchyma. 
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The spicules, which are mostly yellowish, include : — 

(a) Narrow tuberculate spindles of various sizes, e.g. 0°15 x 0018 mm., 

0-108 x 0°03 mm. 
(b) Short broad spindles with tubercles at each end and in two whorls 

between, e.g. 0°04 x 0025 mm. 
(c) Fusiform types intermediate between (a) and () with sharper 

tubercles, 
d) A few non-foliate clubs, e.g. 0°:055 x 0°028 mm. across the head. 
(e) Some pale yellow or almost colourless rods, sometimes almost 

straight and smooth, often with a median prominence on each side, 

often slightly curved at the ends, e.g. 0:096 x 0°012 mm. 

The generic distinctions of the Melitodidze are not very satisfactory, but 

we may note that the absence of foliaceous clubs, the presence of some small 
nodular spicules in the cortex, and the canals in the axis point to Melitodes. 

Locality.—Mersa Abu Hamama, from a muddy bottom, at a depth of 

10 fathoms. 

* CLATHRARIA RUBRINODIS, Gray. (Plate 6. figs. 3 & 4.) 

See Gray: Proc. Zool. Soc. London, 1859, p. 486; Catalogue of Lithophytes in the 
British Museum, 1870, p. 11, 1 fig. 

= Mopsea bicolor, Kolliker, Icones Histologice, p. 142, 1 fig. 

It is interesting to find in this collection the peculiar Melitodids to which 
Gray gave the names Clathraria rubrinodis and C. acuta. It is rather 
remarkable that such striking forms have not been more frequently collected. 
Apart from Gray’s brief descriptions, we have found no reference to 
Clathraria. 

The larger species, C. rubrinodis, is represented by a specimen about 
12 em. in height, which was probably the upper part of a large colony. 
This is suggested by the size of some of the fragments found in the same 
vessel. 

The branching is mainly in one plane, and there is abundant anastomosis. 

The branches arise almost invariably from the nodes. There is a strong 

tendency to dichotomy, and the two branches diverge at a wide angle at their 
common origin. This gives a very characteristic appearance, which is 
increased by the fact that each of the cylindrical branches is of uniform 
width throughout its length, and terminates bluntly, or may, indeed, be 
slightly thicker at the tip than at its origin. The smaller twigs show a much 
less marked tendency to dichotomy, and some of them narrow towards the 

* The account of Clathraria rubrinodis and C. acuta was prepared by Miss Doris L. 

Mackinnon as part of a thesis for the degree of B.Sc. in the University of Aberdeen, 
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end, which is always truncate. The stouter branches have a diameter of 

4mm. ; the more slender twigs of 2 mm. 
The preserved specimens have a dirty cream-colour, frequently tinged with 

pale sulphur-yellow along one side of a branch and near the tips of the 
twigs. In the living specimens the colour was bright light yellow, with dull 
red joints. The specific name rubrinodis has reference to the dark-red horny 

nodes, which shine indistinctly through the whitish coenenchyma, or appear 
as bright red patches where a branch has been broken away. 

The internodes are of very unequal lengths, varying from 7 to 32 mm. ; 

the caleareous axis, stripped of coenenchyma, has a diameter of 1-3 mm., 
and is white with a tinge of sulphur-yellow here and there. The longer 
branches may have as many as seven internodes; the shorter branches and 

the twigs consist of only one piece. 

Clathraria rubrinodis, Gray. 

Fig. 1. Spicules. Fig. 2. Details of calcareous joints. 

On the surface of the white calcareous axis there is a characteristic sculp- 

turing due to longitudinal furrows. There are two sets of these furrows 

which alternate with one another. One set is deeper than the other and of 

equal width throughout. The shallower furrows are constricted at regular 

intervals, and the broad portions of one shallow furrow lie between the 

constrictions of the similar furrow on either side. In these broad ovals the 

polyps appear to be set, 



70 MARINE BIOLOGY OE THE SUDANESE RED SEA. 

There are no nutritive canals in the axis. A longitudinal section shows 
that the axis is built up of minute spindle-shaped spicules, fused together, 
and arranged with their long axes in the line of the long axis of the 

branch. 
The nodes are much shorter than the internodes (8-4 mm.) and are some- 

what thicker. They are composed of a dark-red horny substance, which, 
under the microscope, appears as a yellowish network with numerous red 

spindle-shaped spicules in the meshes. 
It occasionally happens that a branch arises from an internode ; in such 

cases the first joint is horny. 
The cream-coloured coenenchyma is crowded with small spicules. Most of 

these are white, but some are tinged with yellow or yellowish green. Spiny 

clubs and more warty double-clubs and dumb-bells are very abundant. 

Spindles bearing numerous very minute warts are less common, and simple 

spindles are rare. 
The following measurements were taken of length and breadth in milli- 

SUPE = 

Clubs : 0°136 x 0°084; 0°153 x 0:059; 0:119 x 0-051. 

Double clubs: 0°042 x 0:084: 0:067 x 0:055; 0:051 x 0-042. 

Spindles : 0:°187 x 0:051; 0:119 x 0-025. 

Red spindles of nodes: 0°102 x 0-017; 0:085 x 0:017; 0-068 x 0:002. 

The small polyps are spirally arranged almost uniformly all round the 

branches. They are nearly all retracted, lying almost flush with the surface 
of the coenenchyma. Besides the substantial anastomosis, there may be a 
more superficial fusion of coenenchyma when one branch lies against another. 

Locality.—Coral-reef, Mersa Makdah, Shubuk. 

CLATHRARIA AcuTA, Gray. (Plate 7. figs. 3 & 4.) ! 

See Gray: Catalogue of the Lithophytes in the British Museum, 1870, p. 12. 

This species is represented by two specimens, one of 7 em. and the other of 
5 em. in height. The mode of growth is tree-like and graceful. The 
branches, much more slender than in C. rubrinodis, are cylindrical and of 

very uniform width until close to their end, when they narrow abruptly into 

a sharp apex. 

In the larger specimen there is a main stem, which gives off two long 
branches on one side, two long and three short on the other, and then bifur- 

cates at the top. The side branches also show dichotomy. Of the seven 
branches four arise from the internodes. The other specimen is branched 
dichotomously throughout and the branches arise from the nodes. On the 
whole the branching is in one plane. There may be fusion of branches, but 
not nearly to the same extent as in C. rubrinodis. 

The colour of the preserved specimens is a delicate flesh-pink, marked by 
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darker red patches where the nodes shine through the semi-transparent 
coenenchyma. The living colonies were pink. 

The calcareous internodes vary from 10 mm. to 17 mm. in length, and are 
about 2 mm. in diameter They are marked longitudinally by sinuous 
furrows which expand at intervals into little round pits. The colour of the 
axis shades from deep rose-red to pink. 

Fig. 4. 
Fig. 3. 
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Clathraria acuta, Gray. 

Fig. 3. Spicules. Fig. 4. Details and ornament on calcareous joints. 

Microscopic examination shows that the axis is composed of numerous 

spindles fused together, with their long axes in line with the long axis of the 
branch. The nodes are dark red, much shorter than the internodes, and 

slightly swollen ; they are composed of a yellowish horny network enclosing 
short red spindles. 

The pinkish-white ccenenchyma is semi-transparent and very delicate. 
The polyps are not nearly so numerous as in C. rubrinodis, but are larger in 
proportion and project from the surface as minute warts. They seem to 
correspond in position to the cup-shaped pits in the axis of the internodes, 
and their arrangement is very markedly spiral. 

The spicules of the coenenchyma are spiny and tuberculate clubs and 
warty double-clubs with a few spindles and boomerangs. They are, on 
the whole, rather smaller than in C. rubrinodis and distinctly less spiny. 
The majority are colourless, but many show a red or pink tinge. 

Locality —Khor Dor.gola, near the group of Islets; rock bottom, 94 fathoms. 
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Note on the Genus Clathraria, Gray. 

In 1859 Gray gave a brief description of his genus Clathraria as repre- 
sented by C. rubrinodis. In 1870 he referred the genus to the family 
Mopselladee and distinguished another species, C. acuta. 

Gray’s diagnosis of Clathraria is as follows:—“ Coral shrub-like ; branches 
cylindrical, erect, tortuous, interosculating, of nearly equal thickness ; branch- 
lets, some free, blunt. Bark thin, granular. Cells small, immersed, nearly 

equally scattered on all sides of the branches ; buds and branches from the 

swollen joints ; joints elongate, white, longitudinally striated ; internodes red, 

spongy.” 
Gray identified his C. rubrinodis with Koélliker’s Mopsea bicolor (‘ Icones 

Histologice,’ p. 142). Kdlliker defined his genus MJopsea thus :—‘“ Axis 
without nutritive canals. Spicules generally as in Melithva, but without the 
beautiful foliaceous clubs. Length of the clubs 0:12-0:25 mm. ; length of 

the larger polyp-spindles 0:18-0:34 mm.” Of JM. bicolor he says :—“ Soft 
joints red, hard joints white with green centre. Coenenchyma white to 
sulphur-yellow, with uneven surface. Thickness of axis 4-7 mm.” 

In the ‘ Challenger’ Report (1899) Wright and Studer separate Clathraria 
from Jlopsea, and give the following definition :—‘t Cylindrical manifoldly 
curving branches often anastomosing, and of uniform thickness throughout. 
The polyps are sunk in the coenenchyma. The axis includes no nutritive 
canals. Spicules in cortex, broad and short foliaceous clubs.” 

In subsequent literature we find no further mention of Clathraria, though 
it is a very conspicuous and characteristic type. It is so unlike other 
Melitodids that its retention as a distinct genus seems desirable. 

The specimens from the Red Sea are clearly referable to Clathraria and to 
the species C. rubrinodis and C. acuta. We are thus able to give the 
habitats of these two forms, which Gray was unable to do. The note in the 

‘Challenger’ Report that the spicules are “ broad and short foliaceous clubs ” 
must have crept in by some mistake. 

The definitions which Gray gave of Clathraria and Mopsea hardly justified 
him in his wide separation of the two genera, which he referred to different 
families. He makes no mention of the form of ihe spicules, and he says that 
the branches arise in both from the soft joints. 

Kolliker’s Mopsea is separated from his Melithwa by having no foliaceous 
clubs. His definition of Mopsea, so far as it goes, would cover both Mopsea 
and Clathraria. 

In the ‘ Challenger’ Report the genus Mopsea is re-constructed, and if the 
definition there given be considered more satisfactory than Kolliker’s, then it 
is necessary to continue to keep Clathraria apart from Mopsea. It is noted, 
for instance, as a characteristic of Mopsea that the branches arise mostly 

from the internodes, whereas in Clathraria they arise mostly from the nodes. 

ae 

ES. 
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The spicules of J/opsea are described as “ finely-spined, unsymmetrical 
scales, slightly notched at the edge ; the spicules of Clathraria are spiny and 
tuberculate clubs, warty double-clubs, and spindles with very minute warts.” 

For these and other reasons we think that Clathraria may be usefully 
retained as a distinct genus. 

PRovIsionAL List or RED SEA ALCYONARIANS. 

Those included in Mr. Crossland’s collection are marked with an asterisk. 

The names in square brackets indicate the authorities for occurrence in the 

Red Sea. In other cases the authority for the species is also the authority 
for its occurrence in the Red Sea. 

Order I. STOLONIFERA. 

*Clavularia pulchra, Thomson & Henderson. 

Clavularia strumosa, Ehrenberg. 

Clavularia glauca (Savigny ). 
*Sympodium fulvum, Forskil [Klunzinger] [Kiikenthal] = (according 

to Kiikenthal) Aleyoniwm fuleum (Korsk.). 

Sympodium ceruleum, Ehrenberg. [Klunzinger] [| Kiikenthal ]. 
/ Sympodium fuliginosum, Ehrenberg 

Anthelia uléginosa (Ehrb.) [hearing 

[ Kiikentaal | = (according, 
to Kiikenthal) : 

Sympodium purpurascens, Hhrenberg 

' Klunzinger]. 

Anthelia glauca (Ehrb.) [ Klunzinger ]. 
Anthelia strumosa (Khrb.) [Klunzinger }. 

*Tubipora purpurea, Pallas | Klunzinger |. 
Tubipora hemprichi, Ehrenberg [| Klunzinger |. 

Order I]. ALCYONACEA. 

* Xenia umbellata, Savigny | Klunzinger | [ Kiikenthal]. 
* Xenia fuscescens, Khrenberg | Klunzinger | [ Kiikenthal ]. 
*Xenia cerulea, Hhrenberg [ Klunzinger |. 

Xenia blumi, Schenk [| May ]. 
* Alcyonium spherophorum, Ehrenberg [ Klunzinger |. 
Alcyonium globuliferum, Klunzinger. 
Alcyonium digitulatum, Klunzinger. 

Alcyonium pachyclados, Klunzinger. 
Alcyonium brachyclados, Klunzinger. 
Aleyonium polydactylum, Dana | Klunzinger |. 
Alcyonium leptoclados | Klunzinger |. 
Alcyonium gyrosum, Klunzinger. 
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Alcyonium pauciflorum, Khrenberg. 
Alcyonium polydactylum, Ehrenberg. 
Alcyonium rubiformis, Ehrenberg. 
Alcyonium aurum, Gray. 
Alcyonium elegantissemum, May. 
‘Sarcophytum glaucum, Quoy & Gaimard. 
Sarcophytum pulmo, Haeckel | Klunzinger |. 
Sarcophytum paucijlorum | Klunzinger]. 
Sarcophytum savignyt, Klunzinger. 
Sarcophytum ehrenbergi, Marenzeller. 
Sarcophytum trocheliophorum, Marenzeller. 

*Sclerophytum gardinert, Pratt. 

* 

*Sclerophytum querciforme, Pratt. 
*Sclerophytum densum (Whitelegge). 
Lobophytum pauciflorum, Ehrenberg. 

* Nephthya zanzibarensis, Thomson & Henderson. 
* Nephthya albida (Holm). 
Nephthya chabrolu, Milne-Edwards & Haime | Klunzinger |. 

*Lithophytum thyrsoides, (Kiikenthal)= Ammothea thyrsoides, Ehrenberg 
| Klunzinger |. 

*Lithophytum arboreum, Forskal [ Klunzinger |. 
*Lithophytum brassicum (May). 
*Lithophytum crosslandi, n. sp. 
*Lithophytum macrospiculatum, ni. sp. 
* Spongodes t hemprichi, Klunzinger [ Klunzinger] [ Kukenthal ]. 
* Spongodes hartmeyeri, Kiikenthal | Kiikenthal ]. 
*Spongodes suesiand, n. sp. 
“Spongodes pharonis, n. Spe 
Spongodes savigny, Khrenberg (Klunzinger) [ Ktikenthal ]. 
Spongodes ramulosa, Gray | Klunzinger |. 
Spongodes klunzingert, Studer | Kiikenthal ]. 
Spongodes arborea, May | Kiikenthal]. 
Spongodes mayi, Kiikenthal. 
Spongodes ehrenbergi, Kiikenthal. 

Order II]. PSEUDAXONIA. 

* Melitodes coccinea (Ellis) =Tsis coccinea, Ellis. 
*Melitodes splendens, n. sp. 

+ According to Prof. Kiikenthal, who has revised this genus, the old name Spongudes 
should be changed to Dendronephthya. To us this appears neither necessary nor desirable. 
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Mopsella erythracea, Gray [ Klunzinger= Mopsea erythrea|. 
*Clathraria rubrinodis, Gray. 
*Clathraria acuta, Gray. 
Stphonogorgia mirabilis, Klunzinger, 

Order [V. AXIFERA. 

Caligorgia verticillata. 
Plevaura antipathes, Kolliker [Klunzinger ]. 
Plexaura torta, Klunzinger. 
Verrucella flecuosa (liamarck) [| Klunzinger]. 

Juncella gemmacea, Kolliker [Gray] [Klunzinger ]. 
Juncella hepatica, Klunzinger. 

Fig. 
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EXPLANATION OF THE PLATES. 

PLATE 5. 

. Spongodes suesiana, nu. sp. Nat. size. 

. Spongodes pharonis, n. sp. A small bundle of polyps. x 10. 

. Spongodes pharonis, n. sp. Nat. size. 

. Lithophytum brassicum (Kiukenthal). Nat. size. 
Sarcophytum glaucum, Quoy & Gaimard, Nat, size. 

PLATE 6. 

. Melitodes coccinea (Ellis). x 12. 

. Melitodes coccinea (Ellis). Nat. size. 

. Clathraria rubrinodis, Gray. X 7. 

. Clathraria rubrinodis, Gray. Nat. size. 

PLATE 7. 

. Melitodes splendens,n. sp. X 12. 

. Melitodes splendens,n. sp. X 12. 

. Clathraria acuta, Gray. Nat. size. 

. Clathraria acuta, Gray. X77. 

PLATE 8. 

. Sclerophytum querciforme, Pratt. Nat. size. 

. Ltthophytum macrospiculatum, n. sp. X 2. 

. Lithophytum macrospculatum, n. sp. A cluster of polyps. x 14. 

ed | 

i) 
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Reports on the Marine Brouocy of the SupaANEsE Rep Sea.—lX. Aiea. 

By R. J. Harvey-Gipsoy, M.A., F.L.S., Professor of Botany, University 

of Liverpool. 

[Read 5th December, 1907. | 

Tue following notes are the result of an examination of a small collection of 

Marine Algze made by Mr. Crossland during 1904 and 1905, while engaged 

in investigations on the Sudan Marine Fauna, under the direction of 

Professor W. A. Herdman, F.R.S. Professor Herdman has handed me the 

collection for identification and report. 

The plants were collected chiefly in the neighbourhood of Suakim and 

Trinkitat, and include 35 species, of which 12 belong to the Chlorophycee, 

12 to the Phzeophycez, and 11 to the Rhodophyce. In addition, 4 species 

of marine or brackish-water Phanerogams occur among the Algze, and are 
given in an Appendix. 

I am greatly indebted to Dr. M. Foslie, of Trondhjem, Dr. Reinhold, of 

Itzehoe, and to Mrs. Gepp for aid in identification of some of the calcareous 

and other forms both among the Rhodophycez and Chlorophycece, and also 
to the officials of the Cryptogamic Department of the Natural History 
Museum for aid rendered to me during a brief visit to the Museum for the 
purpose of identifying some of the more critical forms. 

In addition to records of Algee of the Indian Ocean and Hast Africa 
in more general works such as those of Agardh, Engler, Harvey & Sonder, 

&e., the following papers, dealing more especially with the forms occurring 
in the Red Sea and its immediate vicinity, have been consulted :— 

ZANARDINI: “ Plantarum in Mari Rubro hucusque collectarum enu- 

meratio”’ (Mem. dell’ I. R. Ist. Veneto, 1858). 
Piccone: “ Contribuzioni all’ Algologia Hritrea” (Nuov. Giorn. Bot. 

Ttal. 1883). 
Hauck : “ Ueber einige von J. M. Hildebrandt in Rothen Meere und 

in Indischen Ocean gesammelte Algen ” (Hedwigia, 1886-89). 

CHLOROPHYCEA. 

1. CAULERPA RACEMOSA, J. Ag., var. UVIFERA, J. Ag.; Weber van Bosse, 

Monographie des Caulerpes (Ann. Jard. Buitenz. 1898, p. 362). 

This variety was dredged in 2-3 fathoms off Suez. It is recorded from 
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the Red Sea by Agardh, from Suez by Zanardini, and from the Somaliland 
Coast by Piccone. 

2. CAULERPA PELTATA, Lam., f. typicA ; Weber van Bosse, in Ann. Jard. 

Buitenz. 1898, p. 375. 

Collected on coral-reefs at Khor Dongola, Suez. Recorded by Zanardini, 
under the name of C. chemnitzia, var. peltata. It is not recorded by Piccone. 

3. HALIMEDA INCcRASSATA, Lam., f. montuis, Bart.; E. S. Barton, The 

Genus Halimeda, Monogr. |x. of the Siboga Expedition, 1889-1900. 

Dredged at 2-3 fathoms at anchorage off Suez. Recorded by Zanardini, 
under the name of //. monile, from Suez, Akaba, and Kosseir. 

4. HALIMEDA OpuntTIA, Zam., f. tropa, Bart. 

Collected in shallows in Suakim Harbour. 

5. HatimepA Opuntia, Lam. 

The plant here referved to seems intermediate in character between the 

f. typica and f£. cordata of Barton’s Monograph. This identification is on the 
authority of Dr. Reinhold. 

6. AVRAINVILLEA LACERATA, J. Ag. 

Suez Bay. Recorded from the same locality by Zanardini, under the 
name of Chloroplegma sordidum. 

7. AVRAINVILLEA PAPUANA, G. Murr. et Boodle. 

Suakim. This is a Malayan and Indian Ocean species, not recorded in 
any of the Red Sea lists above referred to. 

8. UDOTEA ARGENTEA, Zan. 

Mud-flats in Suez Bay. Recorded and figured by Zanardini as a new 
species. The present plant agrees in all respects with Zanardini’s figure and 

description, as was pointed out to me by Mrs. Gepp. 

9, DicrosPH@RIA FAVULOSA, Decne. 

This form occurred along with sponges forming Jarge patches on the sands 
at Khor Dongola. It is recorded as Valonia favulosa, Ag., from the Red 
Sea by Zanardini and by Piccone. 

10. Coprum ToMENTOsUM, Kitz. 

One small and somewhat mangled plant was found attached to Lithophyllun 
affine (34). It was unmistakably, however, C. tomentosum, which has been 

recorded by several authors from the Red Sea, 
qe 
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11. Bryopsis pLumMosa, A7itz. 

Suakim and Trinkitat. 

12. HNTEROMORPHA COMPRESSA, Grev. 

Suez Bay and Suakim. 

PHMOPHYCEA. 

13. SARGASSUM DENTIFOLIUM, J. Ag.; J. G. Agardh, Spec. Sarg. Austr. 
p. 101. 

Dredged from Trinkitat Harbour. One of the most common Sargassa in 
the Red Sea. Recorded both by Zanardini and Piccone from Suez, Akaba, 

Tor, &e. 

14. Sargassum Latiroitum, J. Ag.; J. G. Agardh, l. c. p. 103. 

Dredged from 9 fathoms in Suez Bay. Recorded by Zanardini from the 
same locality. Hauck records a var. canzibarica from the Somaliland Coast, 
but the present plant agrees more closely with the type itself. 

15. SarGassum crispum, Forsk. 

Suez Bay. Recorded also by Zanardini from the same locality. 

16. SARGASSUM SUBREPANDUM, J. Ag. 

Suez Bay. Trinkitat. 

17. CYSTOSEIRA MYRICA, J. Ag. 

Several fragments referable to this species occurred in the collections. 
The species is described by Zanardini as “in mari rubro vulgatissima.” 

18. HypROcLATHRUS CANCELLATUS, Bory. 

Dredged from 10-12 fathoms at Khu Sinab. Recorded by Zanardini 
from Suez, Akaba, and Tor. 

19, Paprna pavonta, J. Ag. 

Suakim, Suez Bay, and one young plant from Trinkitat. 

20. ZONARIA SCHIMPERI, Kiitz. 

Suez Bay. Iam a little doubtful of this identification as the plant is a 
young one, but it agrees with the description given by Zanardini, who records 
it from the same locality. | 
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21. Dicryora picHoroma, J. Ag. 

Tella Tella Kebira. 

22. SPHACELARIA RIGIDA, Miitz. 

An epiphyte on several Sargassa. 

23. HEcrocarpus sinicuLosus, J. Ag. 

Suez Bay, Suakim. 

24. CASTAGNEA VIRESCENS, Thur. 

Suez Bay. Suakim. 

RHODOPHYCE I. 

25. LAURENCIA PINNATIFIDA, J. Ag. 

Suez Bay. Recorded by Portier from Hodeida. 

26. LAURENCIA DIVARICATA, J. Ag. 

Suez Bay. Recorded by Zanardini from Suez, and by Hauck from 

Madagascar and the Somaliland Coast. 

27. LAURENCIA PAPILLOSA, (rev. 

Suakim. Recorded also by Piccone from Massaua and the Assab Archi- 

pelago and by Hauck from the Somaliland Coast, and by Zanardini from 

Suez, Tor, Djedda, &e. 

28. GELIDIUM RIGIDUM, (rev. 

Trinkikat. Recorded from the Red Sea by Zanardini, from Massaua and 
the Assab Archipelago by Piccone, and by Hauck from the Zanzibar Coast. 

29. GELIDIUM coRNEUM, iit. 

A form of this species occurs among the collection obtained at Trinkitat, 
which appears to be near Piccone’s var. ambiguum. 

30. PoLYZONIA JUNGERMANNIOIDES, J. Ag. 

On Sargassum dentifoliwm, but fragmentary. 

31. Hyprma VALENTIA, J. Ag. 

Trinkitat and Suez Bay. 

32. SPYRIDIA FILAMENTOSA, J. Ag. 

Suez Bay. Recorded also by Zanardini from the same locality, and also 

from Akaba and Kosseir. 
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33. CORALLINA TENELLA, Kiitz. 

Suakim. This plant was identified for me by Dr. Reinhold. 

34. LITHOPHYLLUM AFFINE, Fosl. 

Suakim. Dr. Foslie informs me that this species is probably only a variety 

of L. Kaiserii, Heydr., or both may be varieties of the Pacific species 

L. pallescens, Fosl. 

35. GONIOLITHON MYRIACERPON, sl. 

Suakim. According to Dr. Foslie this is a variable species, and he 

identified the plant I sent him with a query. 

APPENDIX. 

The following two species of Potamogetonaceze were also present in the 

collection, viz., Cymodocea nodosa, Aschers., and Halophila stipulacea, 

Aschers. ; and also Najas marina, Linn. (Naiadacez), from Suez mud-flats. 

Fragments of Salicornia jruticosa, Linn., were also present in the same 

gatherings. 

Reports on the Martine Brooey of the SupANESE Rep SeA.—X. Hyproma 

collected by Mr. C. Crossland from October 1904 to May 1905. By 

Laura Roscon THorNELY. (Communicated by Professor W. A. 

Herpmay, F.R.S., P.L.8.) 
(PLATE 9.) 

[Read 5th November, 1907.] 

Toure are 18 species in the collection belonging to 12 genera and 4 families. 

Of a few of these species there is a considerable quantity, but most are 
represented by a few colonies only and some by but one, or by a fragment of 
a colony. They were collected from such places as the floating stage in the 
Suez docks, the quay-side at Suakim, or from the sides of a floating buoy ; 
they are growing upon seaweeds or upon each other, and some are a good 
deal overgrown by seaweeds. They range pretty well from north to south 

of the Sudan coast. 
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Suborder ATHECATA. 

Family BOUGAINVILLIID &. 

PERIGONIMUS VAGANS, sp. n. (Plate 9. fig. 1.) 

Trophosome.—Colony much branched, about 1} inches in height. Branches 
alternate, but inclining all to one side, narrower than the stem and narrowest 
at the base, where there are a few corrugations. The whole perisare is 
coated with sand, giving the colony a yellowish colour. 

Polypites, some small on short stalks and with few tentacles, some larger 
on longer stalks with about 25 tentacles. Both sizes carry gonophores. 

(ronosome.—Gonophores borne on short stems, situated on the branches 
close below the hydranth and containing one medusa each. 

Locality— Khor Shinab, 10-12 fathoms. 

Family EUDENDRIID &. 

EUDENDRIUM RAMOSUM, Linné. 

Some fragments, probably belonging to this species. 
Locality—Khor Dongola, 3 fathoms. 

Family PENNARIID &. 

PENNARIA SYMMETRICA, Clark *. 

Numerous colonies, broken at their bases, 5 inches by 14 inches in size, 
without gonophores. 

Localities. —Shab al Shubuk ; quay-side, Suakim. 

Suborder THECAPHORA, 

Family CAMPANULARIIDA, 

OBELIA BiruRCATA, Hincks t. (Plate 9. fig. 2. 

The height of this species is not given by Hincks, but as it is growing on 

asmall polyzoon, Nellia oculata, it cannot be large. The present colonies are 

under an inch in height. Hincks’s species had a simple stem, while these are 

slightly branched and have the rudiments of a polysiphonic stem, as described 

by Bale for his Campanularia spinulosa. The very long hydrothece with 

about 12 bicuspid denticles, which are not sharp-pointed, borne on short 
ringed stems, are, however, the same as described for this species by Hincks 

* Bull. Mus. Comp. Zool. Harvard, vol. v. no. i0, 

+ Journ. Linn, Soe., Zool. vol. xxi. 1889, p. 133. 
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in his original description. The number of rings on the pedicel varies, those 
higher up on the stem having the shorter pedicels. 

The gonothecse, which are seen here for the first time, undoubtedly belong 

to an Obelia, a fact which therefore fixes the species in this genus. They 
are not much larger than the large hydrothece, and are borne on pedicels 
with about 5 rings each. 

Locality—Khor Shinab, 10-12 fathoms. 

CAMPANULARIA JUNCEA, Allman *. 

Small overgrown pieces only. 
Locality—Khor Dongola, 20 fathoms. 

CAMPANULARIA DENTICULATA, Clark +. (Plate 9. fig. 3.) 

The present specimens agree with Torrey’s{ description of this species 
in height, in branched stem, in the stem opposite the origin of each 
hydrothecal pedicel taking a knee-like bend, and in the pointed teeth of the 
hydrotheca. It differs in the pedicel not being always ringed throughout, 

and in the teeth of the hydrotheca being rather fewer. 
The most striking feature of the present species is the mode of branching. 

The stem rises straight to the base of the hydrothecal pedicel and then takes a 

bend, after which it rises straight again to the next hydrotheca on the 

opposite side, and this is repeated sometimes for eight or nine times with the 

occasional complication of two pedicels being given off at once, nearly 

opposite to each other or on the same side, one below the other. 
Gonothecz, previously unknown, are to be seen on these specimens. They 

are situated, usually, near the base of a hydrothecal pedicel, singly, or two 
opposite, or are, sometimes, given off from the stem. They are borne on 
short faintly ringed stalks and are very long and cylindrical with blunt 
tops (see fig. 3). 

Locality.— Khor Shue) 10-12 fathoms. 

CAMPANULARIA CHELONIA, Allman §. 

One small specimen. 
Locality Khor Dongola. 

LOVENELLA CORRUGATA, sp.n. (Plate 9. fig. 4.) 

Trophosome.—Colony long and straggling and sparsely branched, about 
2 inches high. Stem of a all brown colour, perfectly smooth and unringed, 

* Journ. Linn. Soc., Zool. vol. xii. (1874) p. 260. 

+ Proc. Acad. Nat. Sci. Phil. xxviii. (1876). 

} “Hydroids of the Pacific Coast,” Univ. Cal. Publ. vol. i. (1902). 

§ Voy. H.M.S. ‘Challenger,’ vol. xxiii. 
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bending to left and right alternately and giving off a hydrotheca at each 
bend, or sometimes instead of a hydrotheca a long weak-looking tendril, 

these last are all to be seen on the lower portion of the stem. Hydrothecz 
deeply cylindrical, borne on ringed pedicels, resting on an elbow of the stem. 
Pedicel with 2 to 6 rings, but usually with 4; margin of the hydrotheca with 
about 10 crenulations meeting the conical operculum at its base. The sides 

of the hydrotheca slightly fluted on its upper half and corrugated about six 

times below. Gonothecee not present. 
This species very much resembles figures of Lovenella clausa, but the 

corrugated hydrotheca is a marked difference between the two species. 

Locality Khor Dongola, 20 fathoms. 

CALYCELLA ? sp. (Plate 9. fig. 5.) 
A minute form, without rings to the short pedicel, creeping over a Peri- 

gonimus colony. 

Locality.—Khor Shinab, 10-12 fathoms. 

Family SERTULARIIDA. 

SERTULARIA MINIMA, 1A. W. Thompson”. 

This species is well represented, covering a seaweed with its interlacing 

stolons, from which stems, composed of 5 pairs of hydrothecee at most, rise to 

the height of } of an inch merely. They are unbranched; the whole is 

coloured like the seaweed, a bright straw-colour. 
The pairs of hydrothecee are united in front and set far forward on the 

stem and their 2 lateral, marginal teeth, when not concealed by the operculum, 

are conspicuous. As there are no gonothece to help in the identification of 

the species, this full description becomes necessary. 
Locality—F loating stage, Suez docks. 

DIPHASIA MUTULATA (Bush) f. 

Several unbranched colonies 24 inches in height, attached to a Lytocarpus. 

The stem and branches in the specimens are jointed. No gonothece are 

present. 
Localities.—Floating stage, Suez docks ; and Suez Bay, 5 fathoms. 

THUIARIA TUBULIFORMS (Marktanner- Turneretscher) ft. 

The present specimens are not more than 1 inch in height and have no 

* Ann. & Mag. Nat. Hist. 1879, 

+ Voyage of the ‘ Rattlesnake,’ 1852. 
{ Hydroiden des k.-k. naturhist. Hofmuseum, 1890. 
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gonothecze, but probably belong to this species, as they agree with the 
description by Nutting *. 

Locality.— Suez Bay, 10 fathoms. 

SYNTHECIUM MALDIVENSE, Borradaile f. 

The present specimens are about 6 inches in height, composed of a stem, 

having hydrothecee, 3 to an internode, and branches, bearing groups of 
hydrothece in pairs, 2 or 3 pairs to a group. The hydrothecze have a hooded 
appearance when the upper valve of the operculum is open, but when closed 
are seen to have a point on either side. There are no gonothecz present. 

Locality.— Floating stage, Suez docks. 

Family PLUMULARIID&. 

PLUMULARIA SETACEA, Lillis. 

A few colonies growing on coral. 
Locality —Khor Dongola. 

PLUMULARIA ALTERNATA, Nutting t. 

Present in small quantity only. 
Locality —Coral-reef, Khor Dongola. 

PLUMULARIA HALECIOIDES, Alder §. 

There is a good quantity of this form. 
Locality.—Suez dock, floating stage. 

LYTOCARPUS PHILIPPINUS (Kirchenpauer) ||. 

One colony only is present. 
Locality.—Suakim Harbour. 

LyrocaRPus (?) HORNELLI, Thornely 4). 

These specimens, which are very fragmentary, are of a much more sub- 

stantial nature than those collected from off the coast of Ceylon. The 

branches bearing hydrocladia are polysiphonic at their bases like the stem. 
What are described in the Ceylon report] as strings of nematophores, 

alternating with the hydrocladia on the branchlets, are now seen to be 
complete hydrocladia, as hydrothecz are also present along with the nemato- 
phores. 

* ¢ American Hydroids,’ 1904. 

+ ‘Fauna and Geography of the Maldive and Laccadive Archipelagoes,’ vol. ii. pt. 4. 

{ ‘American Hydroids,’ pt. 1. 
§ Ann, & Mag. Nat. Hist. ser. 3, vol. iii, (1859). 
|| Ueber die Hydroiden Familie Plumulariide, pt. 1 (1872). 

4, Herdman’s Report on Ceylon Pearl Fisheries—Suppl. Rep. viii. p. 123. 



THORNELY. 
LINN. SOC. JOURN. ZOOL. VOL. XXXI. PL. 9. 

L. R. Thornely, del. 

HYDROIDA FROM THE SUDANESE RED SEA. 



a 



LAURA R. THORNELY—REPORT ON THE HYDROIDA. 85 

Gonangia are absent from these as from the Ceylon specimens, and so are 
still unknown. 

Locality.—Suez Bay, 5 fathoms. 
There appears to be a resemblance between this species and Elof Yiider- 

holm’s * ZL. gracilicaulis in the polysiphonic stem, the arrangement of the 
hydrocladia, and in the form of the hydrothece, but his form is unbranched. 

The absence of gonangia from both makes identification uncertain. 

AppENDUM.—While this paper was passing through the press, Mr. C. 
Crossland sent from Port Sudan some half-dozen colonies of anew (?) species 

of Ceratella, which are described as follows :— 

Family CERATELLID &, Gray. 

CERATELLA CROSSLANDI, ? sp. n. 

Colony erect; stem deep brown in colour, flattened, much branched, 
anastomosing here and there and often expanding into spongy extremities, 
which sometimes adhere to other branches or to foreign bodies, spreading 
over them in a root-like manner. ydrophore reduced to two wing-like 
pointed processes, one on either side of the aperture through which the zooid 
protrudes. Zooids situated on all sides of the stems, sparsely or fairly 
crowded in placeg and varying in size, the largest having from 30-40 
scattered, capitate tentacles. Gonophores not seen. 
Locality.—Several colonies, the largest measuring 9 inches high by 12 inches 

wide, growing on shells, and attached to the undersides of vessels at Port 

Sudan. 
This may be a larger form of Hickson’s C. minima from Zanzibar, but 

differs in some respects. 
bp dais Ate 

10th October, 1908. 

EXPLANATION OF PLATE 9. 

Fig. 1. Pertgonumus vagans, sp. n. 
2. Obelia bifurcata, Hincks. Showin gonothece (previously unknown). 
3. Campanularia denticulata, Clark. Showing gonothece (previously unknown). 

4, Lovenella corrugata, sp. 0. 

5. Calycella? sp. 

* “ Aussereuropiaische Hydroiden in Schwedischen Reichsmuseum,” Archiv. Zool. i. 
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Reports on the Marine Bronoay of the SuDANESE RED SeA.—XI. Notes 

on a Collection of Nudibranchs from the Red Sea. By Sir CHARLES 

Eurot, K.C.M.G., Vice-Chancellor of the University of Sheffield. 

(Communicated by Prof. W. A. Hurpmay, F.R.S., F.L.8.) 

[Read 18th June, 1908. } 

Tur Nudibranchs here described were collected mostly by Mr. C. Crossland, 

but partly also by Mr. J. G. Logan at Suez and in the neighbourhood of 

Suakim. The collection, though in many respects typical of the Indo-Pacific 

area, presents several points of interest. The large flat forms (Discodoris, 

Platydoris, etc.), which are generally so abundant on these shores, are poorly 

represented, probably because their favourite habitat (the underside of large 

stones on reefs) did not occur in the collecting-grounds. The presence of 

Goniodoris castanea and Lomanotus vermiformis (which may be the young of 

the Mediterranean species L. genet) is very remarkable, and the question 

arises whether they are part of the original fauna of the Red Sea or importa- 

tions through the Suez Canal. Nudibranchs more than most molluses have 

a fondness for adhering to the bottoms of ships and probably make consider- 

able journeys in this way. On the other hand, Thecacera maculata, hot, 

which is recorded from Karachi (Eliot, in Journ. of Conchol. 1905, p. 242), 

is hardly distinguishable from 7h. pennigera, which is only known from the 

British Coast, and the distribution of Lomanotus and Goniodoris may perhaps 

prove to be similar. 

The reappearance of Ohola pacifica, Thorunna furtiva, and Plocamopherus 

ocellatus is also interesting. These curious forms have hitherto been known 

only by the descriptions of scanty alcoholic material or by the brief account 

of Leuckart (1828). 
I have registered seven new species with considerable hesitation. It is 

possible that none of them are really new forms, but the characters of the 

specimens as preserved do not agree with those formulated for any recognized 

species. Lomanotus vermiformis and Pleuroleura glabra are perhaps immature. 

Artachea verrucosa and Peronodoris denticulata are very like Bergh’s 

A. rubida and Peronodoris cancellata, but differ in their dentition. Kentro- 

doris labialis is perhaps identical with Pease’s Doris setosa, but is certainly 

different from the species of Kentrodoris described by Bergh, and does not 

entirely agree with the characters of the genus as formulated by him, since 

it has a labial armature. But it agrees even less with the characters of the 

only alternative genus, Audura, a form with a labiai armature which offers 

some resemblance to Kentrodoris. It therefore seems necessary either to 

create a new genus for its reception, or to refer it to Kentrodoris. I have 
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adopted the latter course. Species possessing a labial armature are found in 
genera which are defined as being without this feature (e. g., Platydoris and 
Staurodoris) ; and though strong plates or real jaws are an important character, 
the difference between a labial cuticle with a vestigial armature and one 
which is totally unarmed is very small and does not necessarily entail other 
structural differences. 

Very curious are the specimens of Doridopsis rubra, in which, as testified 

by the notes on the living animals as well as by the condition of the preserved 
specimens, the pockets of the rhinophores and branchize have almost dis- 
appeared, causing those appendages to become practically non-retractile. 

The list of species is as follows :— 

PLEUROLEURA GLABRA, Sp. Nov. 

LOMANOTUS VERMIFORMIS, sp. NOV. 

. CROSSLANDIA FuscA, Eliot. 

. MELIBE BUCEPHALA, Bergh. 
ANOLIDIELLA ORIENTALIS, Bergh. 

. ELYSIA GRANDIFOLIA, Kelaart. 

HEXABRANCHUS SANGUINEUS (Riippell & Leuckart,. 

NEMBROTHA LIMACIFORMIS, sp. nov. 
TREVELYANA STRIATA, Sp. NOv. 

10. OnoLA pacirica, Bergh. 
11. PLocamopHerts OCcELLATUS, Leuckart. 

12. Gontoporis cASTANEA, Alder & Hancock. 

13. CHRoMODORIS DIARDI (Kelaart). 
14. Car. QUADRICOLOR, Riippell. 
15. Cur. macutosa, Pease. 
16. Cur. PALLIDA (Riippell & Leuckart). 
17. CHR. INORNATA, Pease. 

18. THoRUNNA FURTIVA, Bergh. 
19. PLATYDORIS INCERTA (?), Juv., Hliot. 
20. DIscODORIS AMBOINENSIS (?), juv., Bergh. 

21. KENTRODORIS LABIALIS, sp. Nov. 

22. PERONODORIS DENTICULATA, Sp. Nov. 

23. ASTERONOTUS HEMPRICHI, Khrenberg. 

24, ARTACHHA CLAVATA, Eliot. 

25. ARTACHZA VERRUCOSA, Sp. nov. 

26. Dortpopsis RUBRA (Kelaart). 
27. Doripopsis NIGRA (Stimpson). 

8. Doripopsis sp. 
9, PHYLLIDIA VARICOSA, Lamarck. 

30. MARIONIA CYANOBRANCHIATA (Riippell & Leuckart). 

OW bo ke 
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PLEUROLEURA GLABRA, sp. Nov. 

? = Pl. ornata, juv. (For the genus see Eliot: ‘ Nudibranchs of Southern India 
and Ceylon,” Proc. Zool. Soc. 1906, p. 676, ff.) 

The only notes are: “Khor Dongola; nudibranch; no gills. White 
with grey mottlings. Eyes halfway up rhinophores.” 

The preserved specimen is 10 mm. long and 4°3 broad. Its back is 
mottled with various shades, both light and dark, of grey and greyish green. 
A row of small black spots runs along the line of junction between the 
mantle-margin and the sides of the body, and there are others on the sides of 

the foot. 
The general shape is as usual in the genus, but the back is quite smooth 

and bears no ridges or tubercles. The rhinophores are entirely retracted into 
distinct holes about 1 mm. apart. The dorsai surface passes through them 
into the frontal shield without interruption. There is a row of pores 
(apparently cnidopores) on the mantle-edge ; most of them are set in white 

spots. 

The jaws are yellow and the edge bears several rows of longish denticles, 
which are more than a mere mosaic and become more numerous on the 
lower part of the jaws. The formula of the radula for the longest rows is 
28x 18+5+14+14+1+5+418. The central tooth has a long cusp and about 

11 distinct denticles on either side. The first lateral looks rather like half 
the central tooth and bears 7 distinct denticles on the outer side. The next 

five teeth gradually assume the ordinary hamate shape, and like the first 
lateral bear 7 denticles on the outer side. The remaining teeth vary from 16 
te 18 in number, and in the majority of rows are only 16. They are hamate 
and quite smooth, no denticles being found beyond the sixth tooth from the 
rhachis. The outermost teeth are smaller and slenderer than the rest. 

In order to preserve the single specimen the other organs were not 
examined. 

Ten species of Plewrolewra have been described, but the present specimen 

does not seem to belong to any of them. It is possible that it may be a 
young specimen of Pl. ornata, which has a tuberculate back, a broader 
radula, and more numerous denticles on the central tooth. Provisionally I 

describe it as a new species, the principal characters being the dentition and 
the smoothness of the dorsal surface. 

LOMANOTUS VERMIFORMIS, sp. nov. 

(See for the genus, Eliot : “ Notes on some British Nudibranchs,” Journ. Marine Biol. 
Assoe. vii. 1906, p. 348, ff.) 

The notes on the living animal are as follows :—‘‘ Engineer Island, Khor 

Dongola. A diver brought a large plumularian hydroid from among coral 
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on the reef from which I took many specimens of a small Tritonid. They 
are elongated with a tapering tail, the body being almost vermitorm and does 
not contract on killing. The cerata are remarkably small. The colour black 
with specks of white which are especially aggregated in two bands along the 
sides of the back. Cerata translucent with white tips.” 

Forty-five specimens are preserved. The iargest are 8-10 mm. long, with 
a maximum breadth of 15mm. The colour remains much as described. 
The cerata are 20 or more on either side, not foliaceous but concave spoon- 
shaped laminze. The oral veil bears two longish processes, and the rhinophore 

sheaths from two to four. The rhinophores are brown or spotted with brown ; 
they appear to bear a few very inconspicuous perforations below the club. 
The anterior margin of the foot presents various shapes and is probably 
alterable in life, but is not produced in conspicuous prolongations in any 
specimen. 

The jaws are as in L. genet, with many rows of denticles or projections 
which have the appearance of a mosaic near the edges. The radula is in the 

confused state common in the genus. There are about 17 rows, and where 
the rows can be clearly counted the formula is 9.0.9. The teeth are irre- 
eularly denticulate on both sides, much as in L. marmoratus. 

The liver appears to consist of three divisions and to enter the stomach by 

three ducts, one posterior and one on either side. The posterior liver is the 
largest ; it encloses the hinder part of the stomach and extends some way 
backwards. The anterior livers run forward as far as the sides of the buccal 

mass. Though branches of the livers extend to the bases of the cerata, they 
do not send prolongations into them, or into the rhinophore sheaths. Both 
the cerata and sheaths contain blood-spaces but not hepatic diverticula. The 
genitalia appear to be mature. The verge is white, large and without any 
armature. The hermaphrodite gland is large and appears to contain ripe 

ova; it lies mainly under the posterior liver, but rises towards the dorsal 
surface at its sides. The mucus-gland is very large. 

This species comes very near to L. marmoratus in size, colour, and anatomy, 

but differs in the following points :—(1) The shape is much more elongated 
and vermiform ; (2) the cerata do not form a wavy curtain but a series of 
separate and equal projections, all on the same level, and though all are set 
on the prominent dorsal margin they are not connected by a membrane * ; 
(3) the corners of the foot are not developed into distinct prolongations. If 
these features were found in only one specimen their specific value would be 
doubtful, but as they occur uniformly in a large number they have some 
weight, particularly as it is a considerable assumption to suppose that 
LL. marmoratus is found in the Red Sea. 

* It is of course difficult to be sure of this point in such small animals, for the membrane 

would be likely to shrivel up when preserved, 
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If this form is not a new species it is possible that it may be the young of 
L. genei or a variety of L. marmoratus, which itself may be the young of 
L. genei. If it is identical with any Mediterranean species, it would be 
interesting to know whether it is a natural denizen of the Red Sea or whether 
it has made its way through the Suez Canal. Lomanotus has not hitherto 
been recorded from the Indo-Pacific area. 

L. vermiformis appears to be sexually mature, but it does not follow from 

this that it has attained its full size and final shape, for nudibranchs continue 

to grow after their sexual organs are functional. 

CROSSLANDIA FusCcA, Eliot. 

(Eliot: “ On Nudibranchs from Zanzibar.—I.,” Proc, Zool. Soe. 1902, pp. 64-68.) 

Twelve specimens of various sizes and colours. The following notes, made 
by Mr. Crossland on the living animals, refer to the four largest, but he seems 
to imply that some of the smaller specimens were green. 

“Four brown specimens from buoys at Nur el Shekh, Khor Dongonab, 
Red Sea, 10.12.07. Three found together on one buoy, one on the other. 
Length when fully extended is 38 mm. 

“‘ Colour varies as follows :— 
“ First specimen (like one taken here in May 1907) clear translucent fucoid 

brown with darker dots and a darker line edging dorsal crest and cerata. 
A few specks of opaque white laterally ; two are conspicuous and bear 

conspicuous papille in the centre. A white line is present inside the dark 
edging of the crests. 

“Second specimen ditto, but more white, in form of patches of opaque 
pigment put on so thinly as to be translucent. 

“The third and fourth specimens are of a distinctly darker brown, with the 
addition not only of whitish but of purplish pigment, exactly the tint of the 
patches of encrusting nullipore and foraminifera generally present on weeds. 
This colour is remarkably strongly developed in the fourth individual. The 
bright blue circular spots noted at Zanzibar are here present also. In the 
third specimen they are easily visible to the naked eye, in the others only 
under a lens (x 10). In no. 2 they are rather dull and ill-defined. 

“The series from green onwards is complete, showing all the range of 
protective colour devices characteristic of habitat among Zostera, Fucus, or 
darker weeds. It is to be noted that the colour scheme does actually corre- 
spond with the habitat; though there is little or no brown fucoid weed on 
these buoys, the growths present are of dark colours. Compare the exactly 
similar series of colours found in various species of Tectibranchs, where one 
species contains individuals of bright green, green with nullipore purple 
patches, fucoid brown and ditto with purple. In some of these cases the 
protective adaptation includes also the form of the animal (flattened) : here 
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the form is adapted by being drawn out into crests and frills, the edge of which 
is cut into crinkles and points, like the leaves of the common fucus here.” 

Mr. Crossland is no doubt right in regarding all twelve specimens ag 
belonging to the same species, but in their preserved condition they exhibit 
considerable variety not only of colour but of form, due probably not to 
distortion but to different stages of growth. 

A. Hive of them are relatively large, being 18-22 mm. long and 10-15 mm. 
high. 

(1) One is pure white with yellow branchie, which are found only 
inside the wings and on the caudal crest. The wings are rounded. 

(2) As no. 1, but with yellowish-brown margins and spots. The margin 
of the wings is crinkled. Two yecimens. 

(3) In two other specimens there is more green tint. There are 
chocolate markings and also a few brownish ocelli. In these 
specimens the branchize are found outside as well as inside the 
wings. The body is hard and stoutly built ; the wings thickish 
and with strongly crinkled margins. 

B. Seven smaller specimens, 6-14 mm. long and 4-8 mm. high. They are 
all whitish, but with a very variable number of bright brown spots. As a 

rule the branchiz are found only inside the wings. In one specimen they 
also occur outside. In all the wings bear on their edges more or less 
developed digitate processes. In one specimen they are very distinct and 

symmetrical, five in number on each wing. In the others they are more 
irregular. There are also digitate processes on the mantle-edge, especially 
between the wings and rhinophores. 

All the specimens have the following characters in common :— 

(a) There is a moderate but not large caudal crest, more marked and 
more jagged in the smaller specimens. 

(b) There is a row of papille (2-4 can be seen clearly in different 
specimens) on either side of the body, halfway down. 

(c) The wing on either side of the body never consists of two outgrowths 
or papillee rising from separate bases with an interval between 

them as in Seyllea pelagica, but always of a single common portion 
more or less notched or divided at the top. In the smaller speci- 
mens this common portion is about half the size of the whole 
expansion, and the outer part is more or less distinctly bifid and 

bears digitate processes. As the animal increases in size, the 
common portion grows at the expense of the processes, and the 
whole expansion ultimately assumes the form of an undivided fold 
with somewhat crinkled edges, much as in Mr Crossland’s figure 
of Crosslandia viridis, |. ec. 

LINN. JOURN,.—ZOOLOGY, VOL. XXXTJ. 8 
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The intestines are whitish, the liver greyish white. The spermatotheca is 

covered with fine brown dots. 
The jaws are brownish near the edge, with three or four longitudinal 

stripes of darker brown. The rest of the surface is whitish. They are 
covered with a tessellated pattern which under a high power is seen to consist 
of small projecting scales with roughly semicircular and indented edges. 
The scales do not overlap but stand each at a little distance from the others. 

The formula of the radula is about 20 x 25.1.25. In the previous descrip- 
tion by Mr. Crossland and myself, we stated that the teeth in the middle 
part of the half rows are denticulate only on the external side, but though 
this is the appearance which they present in situ they are in reality all 
denticulate on both sides. It is extremely difficult to see the shape of the 
whole tooth from one point of view. They generally present the appearance 
of bearing 3 lateral denticles only, but in reality 5-9 were found to be present 

on all the teeth which I examined in detail. The hooks of the teeth are 
fairly strong and erect. 

The cesophagus passes into a long unarmed stomach with thin walls, and 
that into a second stomach armed with a circle of 16 plates, yellowish, tri- 
angular and alternating in size. The whole alimentary canal is a tube of 
unusually uniform breadth, not presenting marked pouches or constrictions. 

The two divisions of the liver adhere to the outer wall of the stomach and 
no long connecting ducts are visible, nor could I find any hepatic diverticula 
extending into the cerata. The liver can be removed without difficulty from 
the body-cavity and does not adhere to its walls. 

The hermaphrodite gland forms three large white spherical masses. 
Mr. Crossland also describes and gives a rough figure of the spawn. It 

is deposited in a single coil, which he says resembles a string of beads, each 
bead containing from twenty to fifty eggs. The colour of the coil is light 
yellow-brown, and there are four gelatinous envelopes—(1) the attachment 
jelly ; (2) and (3) coverings of the egg-strings ; (4) a covering round each 
separate ege. It would appear from his figure that the ege-strings are 
twisted within the string of jelly, independently of the coiled shape of this 
latter. 

These specimens seem referable to the forms previously described as 
Crosslandia viridis and fusca, the two being, as was surmised, varieties and 
not separate species. It is preferable to keep fusca as the specific name 
rather than viridis, firstly, because the larger of the specimens belong to that 
variety, and secondly, because in the event of the genus Crosslandia being 
united with Scyllwa the name Sc. viridis is preoccupied by one of Alder and 
Hancock’s species. 

Provisionally I keep the genera distinct though now thinking the difference 
between them of doubtful generic value, since the young Crosslandia has 
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much more the appearance of Scyllwa than the adult animal. The chief 
differences are :—(1) In Crosslandia the liver is only slightly, if at all, ramified. 
In the present specimen no branches at all were found, bui it is probable 
that individuals (as in Dendronotus and Bornella) show considerable variation 
in this respect. In Scyllea the liver is considerably ramified, though it does 
not penetrate the rhinophores and papille to the same extent in all species. 

(2) In Seyllwa there are on either side two dorsal processes quite distinct 
from one another. In Crosslandia the two are joined. The dorsal outgrowth 
thus formed is deeply bilobed in the young animals; in the adults the 
bilobation more or less completely disappears and a single wing-like ex- 
pansion is the result. I cannot find in any description or figure * of the 
species of Scyllea a record of such a formation, nor have I come across it in 

examining a great number of specimens labelled Scyllwa pelagica and coming 
from both the Atlantic and Indo-Pacific Oceans. It must therefore, I think, 
be regarded as a distinct character of at least specific importance. The 

* Possibly the figure of Seyllea Hookeri (no. 203 in Mrs. Gray’s ‘ Figures of Molluscous 
Animals’) may be the young of this form. But nothing seems to be known of the name 
except this not very distinct figure, 

o- 
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accompanying series of figures shows the outlines copied from actual speci- 

mens of (a) a young Crosslandia ; (6) an adult Crosslandia; (¢) a Seyllaa 

pelagica from the Indian Ocean. 
It is interesting to observe that the caudal crest and the digitations of the 

wings disappear as the animals grow older. Something similar seems to 

occur in Lemanotus Eisigi as described by Trinchese. He states that the 
young animals have almost the appearance of A¥olids with separate dorsal 
papillee, but as they grow up these become united at the base, so that in the 

adult the back is bordered by a membranous expansion bearing points. 

MELIBE BUCEPHALA, Bergh. 

(Bergh: “Danish Expedition tu Siam,” Gasteropoda Opisthobranchiata, 1902, p. 205, ff.) 

Two specimens. The notes say they were found washed up on the sand 

between Suez and Port Tewfik. They were transparent and colourless, 
except for a light tinge of brown and a plentiful sprinkling of opaque white 
lots. They also bore numerous raised spots, which were white or brown on 
the body but often colourless on the cerata. 

The larger specimen is about 90 mm. long including the hood. The body 
bears no woolly or filamentous processes, but is covered with soft tubercles 

which are often compound. On the back between the cerata these tubercles 
become elongated and bear five or more short branches, but they are not 

foliaceous and can hardly be termed branchiz. The cerata have mostly 
become detached, but there were apparently five pairs and an unpaired one 
on the tail (absent in the second specimen). Their shape is very various, and 
shows that in dealing with preserved specimens this character must be used 
with caution as a specific distinction. It would seem that the cerata in their 
natural condition have a fairly long stalk which is constricted at the base, 
but in the upper part becomes gradually wider and thinner until it terminates 
in a membranous expansion which is notched in the middle (more distinetly 

in one specimen than in the other). The whole surface of the cerata is 

covered with knobs which become smaller towards the top, where they are 
replaced (especially on the inside of the cerata) by short thin papillee. 

The hood is large and its outer surface much like the rest of the body. 
The margin, which bears three or four rows of simple cirrhi 2-3 mm. long, 
is not even but deeply incised below the mouth and in the corresponding 
point on the other side. Both specimens show this peculiarity, and the line 
of the cirrhi is continued in the notches, though they are less numerous there. 

The rhinophore sheaths are small with a membranous expansion behind, 
tuberculate and with crenulate margins. The rhinophores themselves are 
yellow with only a few perfoliations. 

At the bottom of the hood is a round fleshy lip, covered with minute 

papille which are tipped with opaque white. Below it are two small 
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yellowish jaws, about 4 mm. long. They are faintly striated and under a 
high power are seen to bear on the edge low, wavy prominences which can 
hardly be called denticles. From the mouth a tube with laminated walls 
leads into a small yellow stomach, which is armed with 19 or 20 plates and 
prolonged posteriorly into a dark-coloured tube. The plates are rather bright 
yellow in colour, hog-backed in shape, and alternately large and small. The 
larger are about 3°5 long and ‘5 mm. high; the smaller half the size. The 

liver is a flocculent and rather diffuse collection of brown tubes, spread over 
and between the globules of the hermaphrodite gland and lying behind the 
stomach. Two accessory portions of the liver open into the stomach right 
and left. The branches of the liver which go to the cerata are more compact 
than the main mass. Up to the bases of the cerata they are of a considerable 

size (about 3°5 mm. broad), but after entering the appendages they contract 
and become much narrower. They extend about two-thirds of the way up 
the cerata and divide into two or three branches. 

The hermaphrodite gland consists of a number of spherical globules which 
occupy a considerable portion of the body-cavity. There is a large, soft, 

round prostate, from which issues a strong and muscular vas deferens. The 
penis is large and distinctly hooked in both specimens. The fan-shaped 
organ described by Bergh in some species was not found, but near the end 

of the female branch is a large sac-like organ which is exserted in one 
specimen so that the orifice lies at the bottom of it. 

This appears to be the JZ. bucephala of Bergh. The shape of the hood is 
the same in both specimens, and does not look as if it were due to distortion 
or mutilation. 

Although the generic characters of JMelibe are remarkable and easily 
recognizable, the specific distinctions within the genus are very indefinite 
and few of the species can be regarded as certain. It is probable that they 
all have jaws, though the contrary has been asserted and I was unable to 
find any in a specimen of JZ. pilosa which I examined in Japan both while it 
was alive and directly after death. The jaws usually lie immediately below 
the lips, and the difficulty of finding them is probably due to the fact that in 
death the buccal parts may be abnormally protruded or retracted so that the 
jaws become situated in an unexpected place. 

AQOLIDIELLA ORIENTALIS, Bergh. 

(Bergh: Mal. Untersuch. in Semper’s Reisen, Heft xvii. p. 875; ad., Beitrage zur 

Kenntniss der Aeolidiaden, [X., in Verhand. der k.-k. zool.-botan. Gesellschaft 

in Wien, 1888, p. 673.) 

Five specimens said to have been found “in the washings of coral Kc. 
from a buoy in Suez Bay.” The notes on the living animals are as follows :— 

“Small, white with orange-red markings. Short and stumpy in form. 
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Rhinophores and cerata short and simple. Rhinophores not perfoliate ; eyes 
just behind them, conspicuous. Foot broad, especially in front, but no pedal 

tentacles. Oral tentacles fairly long. 
“ Body translucent, but ends of rhinophores whitish and the greater part 

of their length orange-red. A V-shaped (inverted) mark behind them of the 
same colour, and two broad marks running forward from the base of the 
rhinophores. There are faint sprinklings of the same pigment over cerata 

and body. ‘There are on the back whitish marks as shown in the sketch, and 

a very faint brown tinge (due to the liver) in the bases of the cerata.” 
A rough sketch shows a A between the eyes, and behind them a pattern 

having somewhat the shape of a Greek vase without handles extending down 
the centre of the back. 

The largest of the preserved specimens is 9 mm. long and 2°5 mm. broad. 
The others are rather smaller. The cerata are not arranged in any visible 
groups, but are set three or four deep all along the sides of the body, as far 
as the tip of the tail. On either side there are about 30 cerata of moderate 
size, and outside, in the outermost line, ten or twelve minute ones. The 

cerata are fusiform in shape but occasionally dilated at the tips. 
The jaws are yellow; the edge is undulated but no denticles were seen. 

The radula consists of only twelve teeth. The shape of the smaller teeth is 
much as in Bergh’s plates (/. c.), but in the larger ones the central part is 

much more developed and more conspicuous, so that the whole looks like a 
shield with two pectinate wings. The median denticle is fairly strong with 
a minute denticle on either side. The wings bear from 14 to 20 denticles. 
No armature was found on the genitalia. 

In spite of some slight differences of coloration this seems to be Bergh’s 
Molidiella orientalis, which is distinguished from the other species by having 
the anterior margin of the foot rounded and not produced into pedal tentacles. 
In Bergh’s specimen the lateral denticles of the teeth were more numerous 
and the radula longer, but the animal was also considerably larger (23 mm., 
whereas these specimens are only 9 mm.). As the radula grows the teeth 
become more numerous, and it is clear from the present specimens that the 

later teeth grow broader and bear more denticles. 

ELYSIA GRANDIFOLIA, Kelaart. 

(Kelaart: Ann. & Mag. Nat. Hist. 1859 (8), iii. p.493 ; Eliot: “ Nudib. of S. India & 
Ceylon,” Proc. Zool. Soc. 1906, p. 689.) 

The notes on the living animal are as follows :—‘“ Under stones, reef- 

edge N.H. boundary of Shabul Shubuk. Rather a dull green, mottled 
with darker spots. Hdges of lateral expansions with a thin clear black 
line, within which'is a rather broader yellow line. Rhinophores edged in 
the same way but neck is green all over. The lateral expansions are much 
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crinkled when crawling and are carried upright. Large specimen 3 cm. long, 
sonalllledi= 7 2 

Three specimens are preserved. They are whitish, with a plain grey 
border to the wings and rhinophores, and a few grey spots scattered over 
the upper and under surface, and in one specimen especially numerous on 
the pericardium. In some specimens there are also traces of yellow 

coloration. 
The largest specimen, which is leaf-like and somewhat crumpled, is about 

27 mm. long and 22 mm. broad. Could it be spread out flat, the dimensions 
would be rather greater. The anterior genital mass is blackish and is visible 

through the skin, as are also the follicles of the hermaphrodite gland which 
extend almost to the edges of the wings and give the dorsal surface a mottled 
appearance. ‘The veins on the back are very prominent and distinct. The 
pericardium is considerably prolonged in two specimens, as in Kelaart’s 
figure. In the third this prolongation is less noticeable and the organ is 
constricted in the middle so that its shape is that of an hour-glass. 

The radula in the specimen dissected consists of 5 teeth in the ascending 
portion, 18 in the descending, and about 15 in the heap. The teeth are of 
the usual shape. The tip is not very pointed and the anterior part of the 
lower edge is minutely serrulated. This serrulation is visible only under the 
highest powers and then with difficulty, but still it can be detected on ali 
the teeth, even the small ones. 

It is doubtful if many of the described species of Llysia will ultimately 
prove valid. Kelaart’s names (grandifolia, punctata, and caerulea) have 
priority. The last of these (= LE. lineolata, Bergh) is clearly distinguished 
by its brilliant coloration. In the others the coloration (especially the 

borders and spots) is very variable, and there are few other definite specific 
characters. The teeth of E. grandifolia are serrulate and those of other 
species smooth, but since the serrulation is only visible under the highest 

powers its absence cannot be assumed unless a very thorough search has 
been made. 

HEXABRANCHUS. 

The animals of this genus are very variable in shape and colour, and few 
of the described species can be regarded as certain and well characterized. 
‘the species or variety noticed below is undoubtedly the H. pretextus of 
Ehrenberg (1831), but there can be equally little doubt that it is also the 
Doris sanguinea of Riippell & Leuckart (1828), and this specific name must 
therefore have priority. 

The HZ. punctatus recently described by Bergh (‘ Siboga’ Expedition, 1905, 
p- 92) is, I think, the same as the animal described by me under the name of 

HH. adamsii (?) in the Proceedings of the Malacological Society, 1905, p. 235. 
The species is probably the animal figured by Adams, though as we have 
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practically no information except the figure, the identification must be some- 

what doubtful. Whatever the animal is called it appears to be a distinct 

species, as Bergh says, and more definitely characterized than most. 

HEXARRANCHUS SANGUINEUS (fiippell & Leuckart). 

(Deris sanguinea, Riippell & Leuckart in Neue Wirbellose Thiere des Rothen Meeres, 

1828, p. 28 = Hevabranchus pretextus, Ehrenberg: Symbole Physic, 1851. 

Cf. Hage : “ Two new Opisthobranchs from the Red Sea,” in Results of Swedish 

Zool. Exped. to Egypt and White Nile, 1901, p. 5.) 

The notes on the living animal say: ‘“‘ Hexabranchus ; seen on the reef 
south side of Tella Tella Saghir at a depth of one fathom and obtained by 
diver. Colour as in the East African variety in which there is no yellow. 
The whole body is pure crimson except the mantle-edge which has the usual 
streak of white.” 

This is the Heaabranchus pretextus of Ehrenberg, the type of which was 
captured at Tor in the Red Sea. The species has been described under 
many other names, and in particular H. anaiteus, Bergh, H. Petersii, Bergh, 

FI, suezensis, Abraham, and HH. plicatus, Hiige, are probably referable to it. 

Hiige in defining the characters of his 7. plicatus, forgets that these animals 
can alter their shape and proportions even in life, and the fact that one 
alcoholic specimen is cireular and another elliptical is not necessarily of any 
specific importance. 

HH, sanguineus seems to be characteristic of the Red Sea but less common 
elsewhere. On the coast of Hast Africa I found it much more rarely than 
the mottled varieties. 

NerMBRoTHA LIMACIFORMIS, sp. nov. 

Two specimens described by Mr. Crossland separately, but apparently 
referable to the same species. The notes on the living animals are as 
follows :— 

(1) “ Polycerid, on a piece of coral obtained by a diver from 1 fathom 
on a reef in the 8.E. part of Shab ul Shubuk. Strikingly long and narrow, 
measuring 20 mm. x 4 mm. when crawling. The head is rounded and about 
one millimetre wider. The foot isa mere groove. The body tapers to the 
sharply pointed tail, but is rounded in cross-section and has no processes 
whatever. Gulls short and thick, irregular in arrangement, so that it is not 
easy to say whether there are 3 or 4. They are very contractile but there is 
no gill-pocket. Rhinophores perfoliate, very long and carried vertically ; 
they have no proper pockets. Colour blood-red, with sparsely scattered 
small yellow dots and a few yellow blotches. Gills bright light yellow 
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tipped with violet, and the rhinophores which are blood-red like the body 
are also violet-tipped.” 

(2) No locality is given. ‘“Polycerid. Limaciform with pointed tail. 

Rhinophore cups with low raised rims. Colour red-brown with bright light 
yellow opaque dots and three marks of the same: one pear-shaped in the 
middle part of the front of the mantle, and the others, more elongated, behind 

the rhinophores. Rhinophores brown like the body but with a large clear 
violet spot at the tip of each. Gills light yellow, tipped with violet ; three 

in number ; irregularly bipinnate.” 

‘The preserved specimens are much distorted and contracted into an almost 

spherical shape. No external appendages are visible except the gills, which 
are as described by Mr. Crossland. The rhinophores are completely re- 
tracted, in spite of Mr. Crossland’s remark that in the living animal there 

were ‘no proper pockets.” 

The integuments contain spicules, granulate and rather irregular in shape, 

slightly swollen at both ends but not branched. 
In the central nervous system three pairs of ganglia are visible, the division 

between the cerebral and pleural portions being distinctly marked. No trace 
of a labial armature was found. The radula consists of ten rows in one 

specimen and eleven in the other with a formula of 7.1.1.1.7. Though 
the rhachis is almost entirely hidden by the large laterals which close over 
it, it is wide and bears in the middle a row of squarish plates, somewhat thin 

and indistinct. Their anterior margin is reflexed and bifid or indistinctly 

jagged. In some cases the right side is slightly higher than the left. At 
the side of these teeth are slightly raised areas of irregular shape which are 
perhaps merely folds of skin, but might be regarded as indistinct accessory 
teeth. The laterals are large, yellowish, and of the type usual in the genus. 

They have a strong and rather rectangular terminal hook and also a strong 
wing or spur, and project into the rhachis across the median teeth. Beyond 
them are seven marginal teeth, low and colourless. The first retains 

something of the hamate shape ; the rest are mere plates. The seventh is 
sometimes absent and in a few rows there are only 5. The genitalia were 

too hardened for examination. 
The combination of shape, colour, and denticulation found in these speci- 

mens does not harmonize with any of the described species of Nembrotha. It 
is possible that the animal is a lighter coloured variety of NV. rubro-ocellata, 
Bergh (‘ Siboga *-Hxpeditie, p. 201), which is only imperfectly known, the 
radula having been lost. It seems best to create a new species characterized 
by (1) its elongated, limaciform shape ; (2) its coloration, red, yellow, and 
violet ; (3) its dentition. Angasiella edwardsii, Crosse (Journ. de Conchyl. 
1864, S5™° série, tom. iv. no. 1) is possibly a Nembrotha of similar shape, but 
is said to be covered with small spines. 
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TREVELYANA STRIATA, Sp. nov. 

The notes on the living animal are as follows :— 
“ From shallow water: bottom mud and weed. 3:7 cm. long, white with 

thick definite bands of bright dark yellow. One forms a border to the 
mantle and foot, others, which are broken, extend down the back and sides of 
the body. All are raised more or less. Gills as in Trevelyana, pinnee more 
or less parallel with the rhachis. In this species the gills are arranged in a 
transverse row across the body and project on either side. The middle three 
in front of the anus are reduced: the whole are placed at about the middle 
of the length of the body. The rhinophores and rhachis of gills are also 
yellow. Tail short and blunt ; the median yellow line upon it is much raised 
into a crest. The animal is very soft and contractile.” 

As preserved it is much contracted and the external features are distorted : 
but as Mr. Crossland labelled it Trevelyana it probably had the usual shape 
of that genus when alive. The ridges are still plain and the following can 
be distinguished :—(a) a medio-dorsal ridge, well-developed behind the 
branchiz but imperfect in front of them ; ()) a ridge on either side of this, 

well-developed before the branchize but imperfect behind them ; (c) a ridge 
running completely round the body and forming, as far as can be judged. 
both a mantle-border and a frontal veil ; (d) two ridges on the sides of the 

body. All these ridges are very distinct and about one millimetre high. 
The anterior part of the body is much retracted, aud the rhinophore 

openings cannot be seen. The branchive form a straight transverse line in a 

cleft. In the middle are three small ones in front of the others. Those at 
the sides are larger and pectinate, but it is difficult to count the number as 

smaller plumes are mixed with the large ones, and might be variously 
considered as separate or annexes. There are about 6 large plumes on either 

side of the centre. 
The blood-gland is thick and purplish grey. The central nervous system 

consists of three very distinct pairs of ganglia, the cerebral and pleural 
ganglia being clearly distinguished. The salivary glands consist of two 
short, thick, white bands. No trace of an armature was found on the labial 

cuticle. The radula is fragile and torn into two pieces. The formula is 
apparently about 14x 18.0.18; but perhaps there are as many as 22 teeth 
in some rows. The teeth are awl-shaped and all much the same ; but those 
which appear to be the innermost (though their position is not quite certain) 
are taller and straighter than the rest and have smaller bases. 

The hermaphrodite gland is represented by a single irregularly shaped 
mass, which is deeply furrowed but not divided into separate globules. The 
spermatotheca is small and round: the spermatocyst of about the same size 
and pear-shaped. The penis and the lower portion of the small vas deferens 
are armed with minute transparent spines. A reticulate gland, resembling the 
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prostate of Huplocamus but smaller, envelops the vas deferens, the sper- 

matocyst, and the spermatotheca. 
This animal does not coincide with any of the recorded species of Tvevel- 

yana. Externally it is characterized by the very distinct and prominent 
ridges ; in the internal genitalia, the hermaphrodite gland and the prostate 

offer peculiarities. 

OHoLA PACIFICA, Bergh. 

(Bergh: ‘Challenger’ Expedition, Zool. x. Nudibranchiata, p. 52, 1884.) 

The notes on the living animal say: “ Polycerid from Mersa Makdah, 
7 fathoms. Of an extremely soft gelatinous consistency and bright orange 
colour except for certain marks of black and dark blue, e.g., the edges of 
the rhinophore cups are black, the rhinophores themselves blue: the gills 
have each a black line on the back of the rhachis ; there are marks on the 

processes behind the gills, on the tip of the tail and at the angles of the 

velum.” 
The preserved specimen is 17 mm. long, 6 mm. broad, and 7:5 mm. high 

without counting the gills. The free part of the tail is 4 mm. long. The 
animal is stoutly built, and the colour, which has now become grey and 

black, is distributed as described above. The head parts are contracted and 
distorted, so that the structure of the rhinophore sheaths is not very plain. 
It would appear that the openings are partly surrounded by a fold of skin, 
and protected on the outside by a large process about 2 mm. long. The 
rhinophores are small, dark, deeply retracted, and bear a few perfoliations. 

The branchiz are four or five. In front of the anal papilla is a very large 
and strong plume, with an accessory plume on the left. The lateral plumes 

on either hand are also strong and distinct but not so tall. Behind the anal 
papilla are some small low branchial tufts which are not combined into a 
plume. Behind the branchiz are two large processes 4 mm. long, and on the 
tail what looks like the remains of a Jagged crest. 

The central nervous system, as seen from above, shows four very distinct 
divisions arranged in a line on the cesophagus. The pedal ganglia are 
roundish: the cerebral and pleural ganglia are fused into an elliptical or 
pear-shaped mass, but the two parts can be distinguished. 

The jaws are yellow with processes attached as in Polycera quadrilineata. 

The radula consists of 12 well-formed rows and two more in a shadowy and 
undeveloped condition. The formula of the rows is 2+2.0.2+2. There 
is no central tooth, and the rhachis is broad. The two innermost teeth are 

hamate much as in Polycera, and dark brown. ‘Then come two plate-like 
teeth, one rather large, the other very small, and both colourless. 

The lower part of the vas deferens is thickly armed with spines bent at 

various angles. 
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This animal appears to be Bergh’s O. pacijica, known hitherto only by one 
specimen from the Arafura Sea. It is easily recognizable by its huge dorsal 
papille which give it a strange appearance, but otherwise it differs only 
slightly from Polycera ; it has no processes on the frontal veil, and the radula 

1S narrower. 

ProcamopHErus, /. S. Leuckart. 

(See for the genus Eliot: ‘‘ Nudibranchiata from Cape Verde Islands” in Proc. Malac. 
Soc. 1906, p. 149, and authorities there quoted.) 

The type of this remarkable genus is PJ. ocellatus described below, of 

which nothing has been known since specimens coming from the same 
locality, the Red Sea, were noticed and figured by Riippell & Leuckart in 
1828. It agrees in all essential generic characters with the species which 
have been subsequently investigated. 

PLOCAMOPHERUS OCELLATUS, Riippell 5 Leuckart. 

(Riippell & Leuckart : ‘ Neue Wirbellose Thiere des Rothen Meeres,’ 1828, p. 17.) 

Mr. Crossland’s notes on the living animal are as follows :— 

“ From 5 fathoms Suez Bay, bottom mud. 
‘In shape recalling the vermilion species from St. Vincent, Cape Verde *, 

e.y., gills in middle of back and the long tapering tail with a crest. This 
tail-crest becomes a great fleshy hump proximally. The mantle round its 

front edge develops a frill of branched processes, and below this are two 
light-coloured slightly lobed semicircular ridges. The foot is grooved and 
notched. The general colour is chocolate-brown, but gills and rhinophores, 

tips of lateral processes, &c., are very dark. Body lighter below and spotted 
with yellow, very clear (but not light) round spots. These become orange 

low down on the sides of the body. There are long whitish tentacles laterally 
with clubbed chocolate ends and small branched side processes. 
‘Much contracted on killing. 

“Tn Suakim Harbour ; several specimens found on the boxes in which live 
Pearl Oysters were kept.” 

Five specimens are preserved, one of which is very much larger than the 
others. It is 23 mm. long, 11 mm. broad across the branchiz, and 13 mm. 

high to the tip of the branchiee. The colour is a rich deep brown with some 
white mottlings. The ocelli are of a lighter shade, but with dark rims and 

one or several (2-5) brown dots in the centre. As in the specimens of 
Ploc. madere from Cape Verde, the ramose nature of the processes is much 

clearer in the smaller than in the larger specimens. In the largest specimen 
of all, hardly any trace of branching remains. About ten processes can be 
distinguished on the veil over the mouth, but they evidently have a strong 

* j.e., Plocamopherus madere. 
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tendency to contract and disappear when preserved, and the real number 
may have been greater. The rhinophore sheaths, the branchiz, and three 
pairs of dorsal processes are much as in Ploc. maderw, and there are only 
indistinct traces of other processes lower down on the sides of the body. 
The branchize form a rather wide bow in front of the anal papilla. The two 
lateral plumes on either side are connected at the base, with the common 

result that the number can be counted as either five or three. 

The integuments are thin. The buccal mass is fairly large. A rather long 
and broad tube, laminated internally, runs from it to the liver. The liver- 

cavity appears to act as the stomach, and no external dilatation was found. 

The intestine is thin. The liver is of a deep chocolate-brown with a whitish 
layer of the hermaphrodite gland outside. 

The labial armature is a mass of closely packed rods, of somewhat varying 

shape, which form two greyish-yellow hatchet-shaped plates. The radula 

consists of 21 rows, with indications that three or four more have been worn 

off in front. The first 14 rows are of a deep reddish brown, the next four 
ure orange, the next two bright light yellow, and the last white. The 
formula is 9 (or 10)+3.0.38+9 (or 10). The rhachis is very wide and 
folded down the middle so as to form a deep valley, and divided into areas 

by transverse lines corresponding to the rows of teeth. The three innermost 
teeth are hamate. The first has a pointed base which projects into the 
rhachis and looks like another tooth. This first tooth is not much smaller 
than the others, but the second and third have larger and more spoon-shaped 
hooks. The nine or ten outer teeth are not hamate: the outer ones are mere 
plates, and the two or three nearest to the hamate teeth show irregular 
prominences arising from a plate. 

The central nervous system is yellow and markedly granulate. The 
cerebral and pleural ganglia are distinctly divided. 

The lower part of the vas deferens and the glans penis bear very numerous, 
rather elongate, irregularly arranged spines, and there are some larger scales 
or prominences in the sheath of the penis. The prostate is whitish and 
very large. It is of a ramified or reticulate appearance and surrounds the 

spermatotheca. The large spermatotheca and the spermatocyst are both 
elongate. The end of the female branch is very thin. 

Since the above was written Mr. Crossland has sent me two more specimens 
of this species from Dongonab Harbour, and says that the animals were in 
life extremely beautiful. His notes are as follows :—“ Largest specimen, 
when fully extended, 85 mm. long including the extremely acuminate tail, 
which is about 15 mm. Another specimen 54 mm. long, 8 mm. broad. One 
specimen has a much darker tint than the other, like half-dry blood. The 
yellow spots are broad rings, not always round, with dark brown centres and 
thin brown rings bordering the yellow outside. The lighter specimen has 
many small flecks of yellow as well as the larger rings, but the dark 
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specimen has few of the former and more of the latter. Colour of the lighter 
specimen not uniform, dark and light brown blotches and a good deal of 
dirty white pigment on the body. In this specimen the dorso-lateral processes 
are hardly branched at all, and in both only the pair just behind the gills 
have clubbed ends, which are chocolate in one specimen and light brown 
in the other. Other details as in former description, except hump on tail 

which is not so much cut off from the tail-crest.” 
The length and narrowness of the living animals, according to the above 

measurements, are remarkable. They can doubtless alter their shape and 
become less elongate. As preserved, the largest is only about 25 mm. long 
and continued into an almost globular mass. Neither the frontal veil nor the 
dorsal processes are conspicuous. The processes appear simple, but when 
expanded in water each is seen to bear 2—4 small secondary branches, which 

in their turn bear knobs. The colour of both specimens is purplish with 
yellowish ocelli. The outline of these ocelli, as well as of their centres, is 

often irregular and not even approximately circular. In other respects the 

specimens conform to the previous description. 
Mr. Crossland also notes that this species, like many other nudibranchs, 

suddenly appeared for a short time in great abundance and as suddenly 
disappeared, after depositing pink spawn, which is not of the same colour as 
the parent animal and is attached to Polyzoa. The colour of Plocamo- 
pherus ocellatus varies and appears to depend on its food, which was ascer- 
tained to be in some cases a “ dark purple-brown branching Polyzoan which 
is abundant on the underside of our boats.”” When specimens were kept for 
24 hours without food, they became very pale in tint and the colour seemed 

to pass out of the body in the excrement. 
The following further notes on the phosphorescence of the animals are 

interesting :— 

. “March 5, 1908. 
‘The specimens kept in a pie-dish, with frequent changes of water, have 

been very sluggish all day, generally half-contracted and loosely adherent to 
the dish. They are not used to the light at any time. At night found them 
actively crawling loosely extended, and even swimming by bending the body 

head to tail on either side. 
“When undisturbed they often emit a fairly bright light which glows 

steadily for about 5 seconds, goes out, and reappears after an interval of 
5-10 seconds. This is emitted from the tip of one of the pair of dorsal 
processes situated halfway between the head and the gills. (The ends of this 
pair are rarely club-shaped.) Occasional bright flashes may be given off by 

the gills. 
‘This performance may be in abeyance for some time, but all the six 

specimens regularly lit up, now one, now another, or all together. 

“On touching the surface of the water or flicking it with one’s finger, a 
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brilliant blue-green flash of light comes from the gills of each specimen. 
The gill is shown up plainly, and shown to be half-contracted. The light 
comes from the finer branches, and the larger ones show dark against the 
light. On flicking the water the light ceases to be shown after the second or 
third time. If now any part of the body is touched a brilliant series of rapid 
flashes lasting up to five seconds appears from the gills, the effect being like 
miniature tropical summer lightning. This also ceases to be shown after the 
third or fourth irritation. The animal may take to swimming, and then 

clouds of luminous mucus fill the water with light. 
“The strong irritation of a fresh specimen results not only in the main 

display from the gills, but also a milder yet brilliant and steady light is 
emitted from the edges of the tail, dorsal crest, and various points and 

processes of the body.” 

GONIODORIS CASTANEA, Alder § Hancock. 

(Alder & Hancock: Monograph. Fam. I. pl. 19, 1846. Bergh: “ Die Gattung Gonio- 

doris,” Malac. Blatter, Neue Folge 2, 1880, p. 126. For the genus see Eliot: 

Journ. of Conch. vol. ii. Oct. 1905, p. 243.) 

Sent to Mr. Crossland by Mr. J. G. Logan of Suez. No notes except the 
label “ Nudibranch among compound ascidians.’”’ Five specimens, of which 
the largest is 10 mm. long, 5 mm. broad, and 4:3 mm. high. The others are 

much smaller. All are yellowish brown with markings of darker brown, and 
in all of them portions of the viscera show conspicuously through the semi- 
transparent skin as of a deep blue-black. The foot is broad, wider than the 
body, and the tail bears a well-developed ridge. At the side of the head 
are large lobes as usual in the genus. The dorsal margin is raised, forming 
a distinct rim all round the back. Down the middle of the back, from the 

rhinophores to the branchie, runs a ridge. In some but not all of the 

specimens there are other inconspicuous projections on the back which may 
be artificial puckers or accessory ridges. The rhinophores are set far 
forward : they are rather large, non-retractile, and bear about twelve 

perfoliations. The branchize also are non-retractile, seven in number, stout 

and tripinnate. In some specimens they are tipped with dark pigment. 
On opening the body the liver is found to be of a deep dark green colour, 

covered in parts but not everywhere with the bright light yellow follicles of 
the hermaphrodite gland, which contrast with it vividly. 

In the central nervous system the cerebral and pleural ganglia are closely 
united, and the pedal separate, so that there seem to be only two pairs of 
ganglia in all above the esophagus. The eyes are large and black, set on 
short stalks. The commissures are short. 

No labial armature in the ordinary sense was found, but on the lips are a 

number of dark ridges and prominences, which perhaps are the structures 
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described .by Bergh, J. c. (“ Lippenplatte. ... nur aus héckerartigen 
Verdickungen der Cuticula bestehend ’’). 

The formula of the radula is about 24x 1+1.0.1-+1, and the teeth are as 

usual in G. castanea. The large tooth has a broad base and a kink in the 
back. It bears no denticles. The small tooth is hard to see. It is little 

more than a plate with a mark which may be a jag or a vestigial hook. ‘The 
ingluvies bucealis is small with a very short thick stalk. 

The vas deferens is armed with spines set on flat plate-like bases. 

This form does not appear to be identifiable with any of the known tropical 
species of Goniodoris. It cannot be G. modesta, which has a long thin tail, 

or G. citrina, which has a lobed mantle margin and denticulate teeth. 

G. aspersa, which is more like it, is said to have rudimentary jaws, like 
Acanthodorts pilosa, and also a smooth back and a reflexed mantle-margin. 

On the other hand, the present specimens agree in most points with the 
descriptions of G. castanea, though the labial armature is perhaps even less 
definite than as described by Bergh. ‘The distribution of this species is 
very remarkable. It is recorded from the N. Atlantic, the Mediterranean, 

and New Zealand (Bergh, in Semper’s Reisen, vi. il. p. 89), where it was 
found on the keel of a ship which had been sixteen months in Otago Harbour. 
It may be wondered whether its presence at Suez is due to natural distribu- 

tion or to artificial importation from the Mediterranean. 

(HROMODORIS DIARDI (Kelaart). 

= Chr. sempert, Bergh. 

(Eliot: “ Nudibranchs of 8. India & Ceylon,” Proc. Zool. Soc. 1906, p. 648.) 

Nine specimens found on sponges dredged at Port Tewfik and Suez. 
The following are Mr. Crossland’s notes on one of the Port Tewfik speci- 
mens :—‘“‘ Elongate, high body with a narrow mantle, which however is 
kept down in crawling. Length 1:6 em., breadth 0°35 cm. Gills 11, small, 
the anterior ones largest, set in a circle open behind. Pinnules very small ; 
a vermilion band on outer and inner edges of gills: the rest white. Both 
the rhinophores and gills are retracted with difficulty and soon reappear : 
the rhinophores are taller than the gills. Colour creamy white with bluish- 
grey mottlings. Both colours have deeper tints on raised blotches, the 
former becoming rich cream and quite yellow towards the mantle-edge, the 
latter like blue-black ink with pure vivid dark blue at the margins in some 
cases. In front of the rhinophores are three black and two cream-coloured 
blotches. The foot is very ight blue with blue and blue-black spots. There 

is little cream-colour except near the edges. The foot projects behind the 
mantle when the animal is crawling.” 

The preserved specimens are of a greyish colour with markings (which 

take the form of dots as well as of larger blotches) of dark blue and 
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yellowish white. The blue markings show no tendency to arrange them- 
selves in lines, but in one specimen the yellowish spots are confluent and 
form a medio-dorsal stripe from the rhinophores to the branchie. 

I have endeavoured to show (/. ¢.) that Bergh’s Chr. sempert ought to 

bear the earlier name given by Kelaart, and also that Chr. nigrostriata, 
Eliot, and Chr. tenwilinearis, Farran, are merely varieties of the same 

species. If Chr. diardu is recognized as the specific name, then var. semperi 
will be the variety in which the coloration is composed wholly or mainly of 
spots, blue and yellow; var. tenwilinear?s will be the pale variety with 
greenish lines ; var. nigrostriata the violet-coloured variety with yellow spots 
and lines of black or deep blue, while the yellow variety with black stripes 
will be var. fava. (See Hliot, in Proc. Zool. Soc. 1904, p. 395, and Journ. 

of Conchology, 1905, p. 246.) 

In a letter just received, Mr. Crossland reports that “a blue Chromodoris 
of a species common in Zanzibar,” by which he probably means the present 
animal, is distasteful to fish. He says: “I threw in the Chromodoris to see 
whether its colour would be any protection to it. About half a dozen fish 
dashed up at once, but only touched it with their mouths and turned away 
directly. Their getting so close to it leaves me in doubt whether they were 
repelled by its smeil or colour. I think smell is negatived because (1) none 
is perceptible to human senses as in Ceratosoma, &c.; (2) the same fish 
devour, e.g., the guts of Balistes which had been in formalin over night, 

and even the flesh of specimens of Margaritéfera vulgaris which had been in 
formalin for three weeks.” 

CHROMODORIS QUADRICOLOR (Riippell § Leuckart). 

(See Bergh: Mal. Unters. in Semper’s Reisen, vr. ii. 1905, p. 68, and ‘Siboga ’-Expeditie, 

1905, p. 145. Bergh originally described the species as Chr. Elizabethina, but 

subsequently identified it with Riippell & Leuckart’s Doris quadricolor.) 

Three specimens from Mersa ar-rakiya, where they were found on a 
piece of leafy sponge in half a fathom of water, and one from Engineer 
Island. The notes on the first three specimens are as follows :—“In all 

three specimens there is much more black than white, and the white stripes 
on the dorsum and the sides are of a bluish tint. The stripe round the edge 
inside the yellow is pure white. In two specimens the yellow is rich and 
nearly pure, but in the third the border of the mantle is dirty white with a 
yellowish tinge and the white stripes on the back are broader *. The white 
stripes bifureate behind the rhinophores and they join behind the gills. 
There are two white stripes on the sides of the body, as well as those under 
the edge of the mantle and at the edge of the foot. All the specimens are 

* As preserved, the back might almost be described as a white background bearing black 
bands. 

LINN. JOURN.—ZOOLOGY, VOL, XXXI. 9 
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much the same size: 7:3 cm. long, 2 em. broad, and 2 cm. high. In one 
specimen the gills are quite regular, long, unbranched plumes with minute 

white pinnee, 12 in number. In another specimen, most of the gills bear 

small branches near their tips. In the grey specimen they are very 
irregular and there are numerous small ones at the turned-in ends of the 

line.” (I understand this to mean that the branchiz are set in an incomplete 
circle and that those at the point nearest the gap turn inwards. At this 
point there are numerous small plumes.) 

The specimen from Engineer Island, which is preserved in formol, has the 

branchiee and rhinophores of a brilliant orange, and a line of the same colour 
round the mantle and foot. The other specimens have become black and 
white. They are all remarkably large. 

CHROMODORIS MACULOSA, Pease. 

(Pease: Amer. Journ. of Conchology, 1872, vol. vii. p. 16, pl. 7. fig. 1 *.) 

The notes on the living animal are as follows :—‘‘ Dorid from coral nulli- 

pore reef at the Beacon, Khor Dongola. Elongated and rather flat : mantle 
broad, especially over head. Foot ends in sharp point projecting behind 
mantle. Rhinophores long and erect. Gills small and thick, seven in 

number, simply pinnate, the two hindmost smaller. Foot grooved in front, 

and the groove has thickened edges. Tentacles finger-like. 
“(Colour in the centre a translucent greyish pink. Round this a broad 

undefined band of opaque white, and outside, bordering the mantle, a broad 
transparent orange-yellow line interrupted by opaque white spots along the 
edge. The gills have yellow tips, but the rhinophores are colourless at the 
base and translucent white in the perfoliate parts. Over the central area 

extend clear-cut lines of opaque white, running longitudinally but not quite 

regularly or quite continuously. Round spots of dark crimson-lake are 

sparsely distributed over the same area. The foot &c. are quite white but 

for a row of these spots along the side.” 
The preserved specimen is high and rectangular in shape, 6°5 mm. long, 

3 mm. broad, and 2°7 mm. high. The ample mantle-margin, long tail, and 

lines on the back are still noticeable. The other markings have disappeared. 
The labial armature consists of a ring (which is broken or incomplete) formed 

of bifid, slightly bent rods. The formula of the radula is about 33 x 35.0.35. 
The innermost teeth almost meet across the rhachis; they are stout and 
rather flat, with about 6 denticles outside, and on the inside a shoulder 

bearing 2-3 denticles. The second and third teeth are also stout and flat. The 
subsequent teeth become more slender and erect, with 8-10 distinct denticles. 

The outermost are small and degraded with 4—5 denticles on the tip. 
Tf allowance is made for the fluctuation in colour which is so common in 

Chromodoris, it seems permissible to regard this specimen as a rather pale 
=e 

See a 
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variety of Chr. maculosa*, which has a yellow margin, opaque white lines 
- on the back, purple spots, and 8 branchiz with red tips. Its buccal parts 

are unknown. 
It is also very probable that this specimen is a colour variety of one of the 

species described by Riippell or Ehrenberg from the Red Sea, 

CHROMODORIS PALLIDA (Riippell § Leuckart). 

(Doris pallida, Riippell & Leuckart, Neue Wirbellose Thiere ce; Rothen Meeres, 1828, 
32. 

Chr. ae Pease, Proc. Zool. Soc. 1860, p. 30; and Bergh, ‘Sib 2’-Expeditie, 1905, 

. 150, 

Gaeiee Pease: Amer. Journ. of Conchol. vol. vii. 1. 1871 p. 18; and Bergh, Mal, 
Unters. in Semper’s Reisen, Supp. i. 1880, p. 21.) 

Two small specimens (about 9 mm. long and 6 mm. broad) collected by 
Mr. J. G. Logan of Suez. The notes merely say, “ White markings with 
yellow border to mantle.” 

The preserved specimens are stoutly built, rather high and rectangular in 
shape, with a narrow mantle-margin. The ground-colour is greyish brown, 

but there is a whitish border to the mantle and a considerable amount of 
whitish colour on the dorsal surface. It is distributed over a large patch in 
the centre, which is connected by two stripes with a line running round the 
branchial pocket, and adjoins another patch of roughly triangular shape 
between the rhinophores. The branchize are 7 or 8, with a very distinct 
white stripe on the outside of the rhachis. 

The labial armature is strong and is formed of bent rods with a small 
denticle below the tip, so that from some points of view they leok bifid and 
from others entire. The radula is long and narrow with a formula of about 
150 x 30. F .30, where F is a median “ false tooth.” The outline of its sides 

and apex is clear and well defined, but the base is indistinct. The three 
teeth nearest to the rhachis are rather broad and flat. The one next to the 
median “false tooth’ is as usual in the genus and bears about 4 derticles on 
the inner side. The remaining teeth are hamate, strongly bent, and generally 
bear 8 denticles, sometimes 9 or 10. 

These specimens are almost certainly the same as the animal identified by 
Bergh with Chr. marginata, Pease (1860), but are also probably identical 
with the much older (1828) Doris palhda of Riippell & Leuckart, which 
was found in the Red Sea. Chr. inornata, Pease, is another closely allied 

form. 

* Pease’s references (/. c. pages 15-16) to the figures in his plate seem to be wrong. 

Figs. 1a-ld are clearly the animal described as Chr. maculosa, and 2a-2c the animal 

described as Chr. variegata, but the numbering has been accidentally transposed. 

Q* 
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CHROMODORIS TNORNATA, Pease. 

(Pease, Amer. Journ. of Conchol. vol. vii. 1. 1871, p. 18; and Bergh: Mal. Unters. in 
Semper’s Reisen, Suppl. i. 1880, p. 21.) 

One specimen. ‘The living animal was about 13 inches long, rather narrow 

in shape but flattish with an ample mantle-margin, behind which the foot 
projected for some distance, The texture was very soft and delicate ; the 
gills small. The colour was a rather translucent white with oval spots of 
dark violet ; the mantle and foot were edged with bright yellow, and the 
rhinophores and branchiz were also bright yellow. 

The preserved specimen is much bent, but apparently about 18 mm. lone 
and 6°5 mm. broad. The gills are 12 in number or perhaps 11, one plume 
being bifid. The labial armature is a complete distinct ring composed of 
bent rods, bifid at the tip. The radula consists of about 70 rows containing 
40-50 teeth on either side of the rhachis. The innermost and outermost 
teeth have the structure usual in the genus. The innermost bear 3-4 den- 
ticles on the side next to the rhachis. The remaining teeth are tall, erect, 
and bear six very distinct denticles rather high up. 

This seems to be the Chr. inornata of Pease and Bergh, and is possibly 
a variety of the last species. 

THORUNNA FURTIVA, Bergh. 

(Bergh: Mal. Unters. in Semper’s Reisen, Heft xiii. 1878, p. 575.) 

One specimen dredged in three fathoms, near Hngineer Island, Khor 
Dongola, on a sandy bottom yielding sponge, weed, and polyzoa. 

The living animal was shaped like a Chromodoris, and of a pinkish-white 
colour with a narrow border of bright yellow running round the mantle. 
The gills had each a strip of vermilion on the outer side, and the rhinophores 

were tipped with the same colour. 
The preserved specimen is 8-5 mm. long and 3°5 mm. wide. It is greyish 

yellow with a vivid white border, and has all the external characters of a 

typical Chromodoris. The rhinophores are exserted and very large; the 
branchize retracted into the pocket and apparently 11 in number. 

No trace of a labial armature was found, and its absence seems certain. 

The radula is very small and has a formula of about 25x20.0.20. The 
teeth are as described and figured by Bergh. The innermost are large and 
bear near the tip 4-5 denticles which are difficult to see, since in the 
preparation made of the radula the teeth present themselves vertically to the 
observer. The remaining teeth are tall and slender, bifid at the tip but not 
otherwise denticulate. The second tooth is larger than those which follow it. 

This is undoubtedly Bergh’s Vh. furtiva. Its appearance when alive is 
now described for the first time. 
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PLATYDORIS INCERTA, Eliot, juv. 

(Eliot: Proce. Zool. Soc. 1903, vol. ii. p. 378.) 

One small specimen. Locality not mentioned. The notes on the living 
animal are as follows :— 

“ Found on a smooth leafy sponge of a grey-green colour. The nudi- 
branch is of very nearly the same tint, except for a slightly wavy brown line 
from between the rhinophores nearly to the gills. Gills five, small, bipin- 
nate: their pinnules are of a darker grey than the body. The perfoliated 
parts of the rhinophores are yellowish brown. 

“Foot broad: grooved and notched in front. Oral tentacles distinct and 
fairly long.” 

In the preserved specimen the rhinophores are retracted and the pockets 
are large holes with edges not much raised. The branchial pocket is stellate. 
There is no labial armature. The radula consists of 60 rows, containing 

20-30 teeth on each side of the rhachis. The teeth are hamate, colourless, 

and increase in size as they are further from the rhachis. The outermost are 
degraded but not denticulate. The vas deferens bears a thick armature of 
spines on stout bases, of the type characteristic of the genus. 

These specimens seem to belong to Pl. incerta aescribed by me from 
Zanzibar, which is probably the young of some other species. 

DISCODORIS AMBOINENSIS (?), Bergh, juv. 

(Bergh: Mal. Unters. in Semper’s Reisen, Heft xvii. 1890, p. 895.) 

One specimen unaccompanied by notes. It is flat, 21:5 mm. long, 18 mm. 
broad, and the shape and external characters are as usual in the genus. The 
rhinophore pockets are slightly raised and the branchial pocket is crenulated. 
The branchiz are five or six. The back is granulate or papulate, yellowish 

brown with darker mottlings. The coloration of the under side is similar, 

but the mottlings are concentrated in more distinct purplish spots. The 

labial armature is an incomplete ring composed of yellow rods. The formula 
of the radula is about 26x 40.0.40. The teeth are of the ordinary hamate 
type: the outermost are small and slender but not denticulate. The genitalia 

are not armed in any way. 
This appears to be an immature Jiscodoris, perhaps D. amboinensis. 
Another small Discodoris from Dongonab was received, in a slimy and 

semi-decomposed condition. The entire mantle-margin had been cast off 
by autotomy and remained as a separate complete ring. The animal is 

perhaps a young specimen of Liiscodoris fragilis, Alder & Hancock. 
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KENTRODORIS LABIALIS, sp. Nov. 

(?= Doris setosa, Pease, Proc. Zool. Soc. 1860, p. 26.) 

Two specimens which though somewhat different in appearance were cor- 

rectly referred by Mr. Crossland to the same species. Of the first, which 

was found under a stone on the mud-flats of Suez, he says :—‘“ Dirty white, 

with inconspicuous round light brown spots which look like pits, but are not. 
Back covered with bundles of hairs (? spicules) which form a fringe to 
mantle and gill-pocket. Back rounded ; foot narrow, deeply grooved and 
notched ; oral tentacles finger-like.” The second was found at Snakim on a 
shell of Margaritifera vulgaris attached toa buoy. Mr. Crossland says of it :— 
“Not very like the first specimen except for the tufts of hair-like spicules 
which cover it. Colour a very dark dull grey with sandy spots round mantle- 
edge and on the rhinophores and tips of gills. Gills long and rather slender, 
resembling those of a Chromodorid, but bipinnate, with numerous delicate 

branchlets.” 
Both specimens, as preserved, are much contracted and rolled up into balls, 

though they appear to have been naturally flat. The largest is about 12 mm. 
long and 7mm. broad. The mantie-margin is ample. The pockets of the 
rhinophores and branchie are not raised. The back is covered with fusiform 

tubercles, somewhat swollen below the tips. The whole dorsal surface is full 
of spicules, which project freely from the tips of the tubercles. The spicules 
are fairly straight, not branched, and have a granulated appearance externally. 

The branchize are completely retracted ; at least 8 in number, and possibly 

10, two plumes being very small. The foot is narrow, with a rather long 

free tail. The anterior margin is deeply grooved; the upper lamina is 
notched in the middle and forms two ample lappets. 

The blood-gland is purplish. The central nervous system is enclosed in a 

capsule which is spotted with purplish brown. Within the capsule are three 
pairs of fairly distinct yellow ganglia. The eyes are large and sessile with 

yellowish lenses. 
A smull labial armature consisting of fibrous-looking rods, somewhat swollen 

at the tips, was found. In both specimens it appeared as two plates, but they 
possibly represent a semicircular armature broken in two. The formula of 

the radula was in one specimen 20 x 18,0.18, and in the other 24x 18.0. 18. 
Some of the rows were shorter, but none contained more than 18 teeth. The 

teeth are simply hamate and erect, without a trace of denticulation. The 
innermost are hard to see, but apparently do not differ from the others in 

shape. The teeth increase in size from the inside outwards but the tips are 
often broken, which gives the row an irregular appearance. The outermost 

teeth are smaller and slender. 
The hermaphrodite gland forms a white layer on the liver. The genitalia 

seem to be immature, and it is probable that the specimens are not full-grown, 
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but the verge bears a long, curved, pointed, colourless stylet, which seems to 

be enclosed in a special sheath. 
These specimens resemble Kentrodoris (especially AK. maculosa) in most 

characters—the texture, the lappets formed by the margin of the foot, the 

stylet, and the short radula—but they differ in having a small but distinct 
labial armature. This brings them near Audura, but Audura has a different 

texture and denticulate teeth. They seem to be midway between Audura and 
Kentrodoris, but closer to the latter, to which they are here referred, the 
principal specific characters being the labial armature and the long slender 

branchiee. 
It is extremely probable that this form is the Doris setosa of Pease, but 

Pease gives no account of the mouthparts or genitalia, and his figure does 

not show the lappets of the foot or agree in all the details of coloration. The 

identity cannot therefore be regarded as established. 

PERONODORIS, Bergh. 

(Bergh: Malac. Unters. in Semper’s Reisen, vi. i. 1904, p. 44, ff.) 

Tt appears to me that the genera Peronodoris, Bergh, Halgerda, Bergh, 

Lietyodoris, Bergh, Asteronotus, Bergh, and Sclerodoris, Eliot, are more nearly 

allied than appears from Bergh’s classification, in which they are arranged 

under three subfamilies—the first in Archidoridide, the second in Diaululidee, 

the third and fourth in Platydorididee. They are all characterized externally 
by the presence of ridges on the back, but except for these ridges the skin is 
smooth or minutely granulated, not villous or papillate and not regularly 
tuberculate, although there may be tubercles on the ridges (especially at 
the points of junction) or more rarely separate tubercles near the ridges. 
The internal organs are much as in Archidoris. There is no labial armature ; 

the teeth rarely bear any denticles and the genitalia are not armed with 
hooks or spines. They show, however, a tendency to develop a stylet, in 

Peronodoris on the end of the verge, in Asteronotus near the female orifice. 

The genera and species may perhaps be tabulated as follows :— 

A. No armature on the genitalia. 
I. Halgerda, Bergh. Texture not hard or rough but leathery, or in some species like a 

stiff smooth jelly. Branchial pocket roundish. External teeth of radula some- 

times pectinate. 
HI, formosa, Bergh. 

. | Hl. apiculata, Alder & Hancock. 
H. punctata, Farran. These two species are probably identical. 

H, (Dictyodoris) tessellata, Bergh. 
. | H. wasinensis, Eliot. 

: H. (Dictyodoris) maculata (Eliot). This species is probably the young of the last. 

. | H. willeyt, Eliot, 1908. 
: H. graphica, Basedow & Hedley, 1905. These two species are probably identical. 

9. HE. elegans, Bergh. 
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10. Halgerda rubra, Bergh. (= Selerodoris rubra, Hliot.) 

1). | H. mornata, Bergh, 1905. 

12. | H. coriacea (Eliot) 1903. These two species are probably identical. 

II. Sclerodoris, Eliot. Texture hard and rough, much as in Platydoris. Branchial 

pocket with lobes or teeth. External teeth of radula not pectinate in known 

species. 

Sel. tuberculata, Eliot. 

Sel. osseosa (Kelaart). 

3. Sel. minor, Eliot. 

B. An armature on the genitalia. 

Ill. Percnodoris, Bergh. Body rather hard. Branchial pocket toothed or tuberculate. 

IE, 

2. 

Inner teeth of radula sometimes with a few denticles. A stylet on the verge. | 

1. P. cancellata, Bergh. 

2. P. denticulata, sp. nov. 

IV. Asteronotus, Ehrerberg. Large animals with a texture resembling Halgerda. 

Branchial pocket strongly toothed. Teeth of radula not denticulate. Glandula 

et hasta amatoria near the female orifice. 

1, | A. hemprichi, Ehrenberg. 

2.4 A. cespitosus (von Hasselt). 

3.' A. mabilla, Bergh. These three species are probably varieties of one form. 

In the above arrangement I have regarded Dictyodoris as identical with 
Halgerda, and I doubt if my genus Sclerodoris will prove valid. After 

ereating it I withdrew it as probably equivalent to Bergh’s Peronodoris, 
which has priority. But perhaps it may be well to retain it provisionally. 
The stylet of Peronodoris is a more important character than an armature of 
spines and scales, which are little more than a thickening of the skin, for it 

represents more than they do the development of a new organ. Also the 

harsh rough texture of Sel. tuberculata and Sel. osseosa seems to me quite 

different from the texture of Halgerda. 
I regard my Sclerodoris rubra as certainly the same as Bergh’s Halgerda 

rubra, and my Sel. coriacea as being probably his Halgerda inornata. In 
excluding these species from Halgerda I was influenced by Bergh’s definition 
of the genus in the ‘ System der Nudibranchiaten Gasteropoden’ (. . . Tentacula 
parva... podarium sat angustum. Dentes pleurales extimi apice serrulati). 
But if that definition is made more elastic, I see no reason why these forms 

should not be included in Halgerda, except that my specimen of H. rubra has 
a hard rough torch unusual in the genus. 

This group of Dorids runs into Stawrodoris on the one side, for it is very 
hard to draw a line between forms which are typically tuberculate but have 
tle tubercles connected by ridges, and forms which are typically ridged but 

develop tubercles on the ridges. On the other side the group runs into 
Platydoris, such a form as Hoplodoris being intermediate between that genus 
and Asteronotus. 
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PERONODORIS DENTICULATA, sp. Nov. 

The notes on the two living animals are as follows :—(1) “ Regular oval 
shape ; high back. Very sluggish. The back is ridged all over, more or less 
in a network pattern, but the main lines are one longitudinal mid-dorsal and 

others running out laterally. Six gills, bipinnate, small, sparsely and irre- 
gularly branched, grey but bright light yellow in the distal parts. Rhino- 
phores of the same colour. Gill-pocket with six teeth, of which the posterior 

is much the largest. Measurements 1°3x1:0 em. General colour a cool 
grey, formed by specks on a whitish ground, and there are small white dots 
scattered about. The ridges are of a darker tint, more of the grey specks 
being present on them, and at intervals are raised into small light yellow 
warts which are especially well developed where two of the ridges meet or 
cross. Hound by diver, Suakim Harbour, one or two fathoms.”—(2) “ Picked 

up from the deck after divers had brought in a quantity of coral. In many 
respects like the preceding specimen, e. g., in having a raised network and 
warts, though the arrangement of the ridges is not so regular. The gills 
also correspond. Body rather stiff and leathery, but not harsh to the touch : 

like india-rubber. Foot narrow. Animal fairly active. Oral tentacles long. 
Ground-colour a mixture of grey, light and dark brown, and yellow, the 

brown being confined to the visceral mass ; at Junction of this and the mantle 

are large oval brown spots, four on the left, two on the right side. Under 
side yellowish white with specks of brown. The raised network and the 
warts are yellow.” 

The preserved specimens agree fairly well with the above description. 
The edges of the rhinophore pockets are slightly raised and bear short irre- 
gular processes. The branchial pocket is also slightly raised and partially 
closed by not very distinct tubercles. The anterior margin of the foot is 
grooved, but it is not clear if the upper lamina is notched. The oral tentacles 
are short, stout, and distinct. 

The blood-gland is greyish, thin and shadowy. ‘The central nervous 
system is strongly granuiated and distinetly divided into two halves, each half 

being less distinctly divided into three ganglia. The salivary glands are 
short and rather thick. The formula of the radula is in one specimen 

32 x 30.0.30 in the longest rows, and in the other 28 x 28.0.28. The teeth 

are hamate and increase in size outwards. The innermost have long bases 
and low hooks ; those in the outer third of the row are large and stout ; the 

last three are smaller but not denticulate, though sometimes jagged. A few 
of the inner teeth (in one specimen the first four counting from the rhachis, 

in the other the first six or seven) bear one minute denticle, more rarely two, 
on the outer side. The tooth next to the rhachis has also a denticle on the 
inner side. The denticles are larger in one specimen than in the other. No 
labial armature was found. The vas deferens is short and unarmed. The 
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penis terminates in a yellowish slightly bent stylet, exactly as in Bergh’s 
figures of Peronodoris cancellata. The spicules in the integuments are not 
branched, but sometimes bent and jointed. 

These specimens clearly belong to Peronodoris, and might be identified 
with P. cancellata but for the presence of a few denticles on the inner teeth. 
Also the branchial pocket is toothed. 

ASTERONOTUS HEMPRICHI, Khrenberg. 

(See Eliot, Proc. Zool. Soc. 1903, vol. i1. p. 384.) 

One very large specimen unaccompanied by notes. Hven in its preserved 
and bent condition it is 130 mm. long and 100 mm. broad. The general 
colour is olive-green but the larger warts are bluish. There is a distinct 
median ridge. The branchial pocket is closed by six very distinct teeth, but 

the whitish branchize can be seen through them at the bottom. There isa 
very broad and distinct chocolate band on the under side of the mantle. 

I doubt if the species of Asteronotus which have been described are more 
than varieties, and hemprichi certainly has priority as a specific name. The 
present specimen comes nearest to A. cespitosa (Van Hasselt), if that form is 

recognized as a valid species. 

ARTACHHA CLAVATA, Eliot. 

(Hliot, in Journ. of Conchology, 1907, p. 81.) 

One specimen. The notes merely say that it came from Engineer Island 
and was a “orey-brown dorid with warts and chocolate blotches under the 

mantle.” The internal characters and, in essential points, the external 

characters leave little doubt that it is A. clavata, but superficially it is not 
like the specimens previously found in Zanzibar and resembles rather Bergh’s 
figure of Phialodoris podotria (‘ Malacologische Untersuchungen,’ in Semper’s 
Reisen, Heft xvii. 1890, pl. 85. figs.5,6). The ground-colour is greyish white 

covered with low warts of a brighter white. The interstices between these 
warts bear mottlings and also dots of chocolate, and the whole dorsal surface 

displays a reticulate or stellate pattern formed by spicules radiating from 
the warts. This pattern is even clearer on the under side of the mantle. The 
rhinophores and branchize are both large and remarkably transparent and 
delicate. The labial armature, radula (20 x 50.0.50), and genitalia are as 
described for Artachwa clavata, |. c. 

ARTACHZA VERRUCOSA, Sp. nov. 

(?=A. rubida, Bergh, “ Beitrige zur Kenntnis des Japanischen Nudibranchien, U.,” 

in Verh. der k.-k. zool.-bot. Gesellschaft in Wien, 1881, p. 231.) 

The notes on the living animal are as follows :— 
“Three specimens, one from 5, two trom 10 fathoms in Suez Bay. 3cm.x 
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1-3.cm. Of the typical shape, neither flat nor high, soft but firm in texture. 
Gills six, rather small, tripinnate, completely retractile ; pockets drawn out 

transversely and anterior lip trilobed. Foot in crawling moderately broad, 

but becomes very narrow when the beast is laid on its back. 

“Of somewhat varying colour. One specimen is on the whole brown ; 
another grey with but little brown ; the third intermediate between the two. 

The back is quite covered with warts, round and of different sizes. They are 
light brown, mottled with opaque white or light drab. The narrow spaces 
between the warts are brown, with more or fewer chocolate marks. The 

depth of this colour varies in different parts, so that the body is mottled grey 

and brown.” 
The preserved specimens correspond fairly well with this description. 

The anterior margin of the foot is grooved and the upper lamina notched. 
The rhinophore pockets are protected by two not very conspicuous valve-like 
tubercles, between which on both sides are a number of small tubercles. 

There are also tubercles on the rim of the branchial pocket, but though 

distinct they are not specialiy modified. 

The integuments are not very hard, but full of white spicules, fairly 
straight but often jointed or broken. The liver and other internal organs 
are brown or grey of various shades. The blood-gland is large, thick, and 

greyish white. The central nervous system is granular and somewhat 

concentrated, the two sides as well as their component ganglia being close 
together. The division between the cerebral and pleural gazglia is not clear. 
The pedal ganglia are set on a distinctly lower level. somewnat at the sides of 

the cesophagus. 
In the two specimens dissected no trace of a labial armature was found. 

In both the radula is somewhat crowded and disordered. It consists of 25 
rows in one specimen and of 27 in the other. In the first the number of 
teeth on each side of the row does not much exceed 40 ; in the other it is as 

much as 55 in some rows. There is no central tooth. The first lateral is 
rather broader than the others and bears three or four denticles on both sides. 

These denticles are rather irregular and extremely difficult to see, as the tooth 

stands vertically and I was not successful in obtaining a side-view, but their 
presence is certain. About the ten outermost teeth bear a variable number 

(5-12) of very irregular small denticles on the lower side of the hook. The 
remaining teeth are apparently smooth and simply hamate. The outermost 

six teeth or so are thinner than the others and sickle-shaped, with smaller 
bases. This formation is more conspicuous in one specimen than in the 

other. 
On issuing from the buccal mass the cesophagus is about 1 mm. broad, but 

it expands shortly afterwards into a dilatation about 4 mm. long and 3 mm. 
broad. After this it again contracts to its original dimensions and runs into 

the liver. There is no stomach outside the liver, and it would appear that 
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the liver-cavity acts as a stomach. The liver, though, as usual in Dorids, 
forming one mass, is very loose and easily falls to pieces. 

The hermaphrodite gland forms a very thin layer spread over the liver. 
The penis is armed with hamate spines arranged in rows but apparently not 
extending to the vas deferens. 

I do not see how this form can be identified with Bergh’s A. rubida on 
account of the very distinct difference in the inner teeth. There are also 
minor discrepancies, e. g. in A. rubida the anterior margin of the foot is said 

not to be clearly grooved. But the two species are nearly allied. 
Four more specimens from Dongonab were subsequently received from 

Mr. Crossland in February 1898. They are about 35 mm. long and 17 mm. 
wide. Three are flat, rather soft, with broad feet expanded into thin margins ; 
the fourth is harder, more convex, and the foot is narrower. ‘The colour of 

all is orange-brown of various shades. The pigment is distributed chiefly 
between the warts in a reticulate pattern and is darker in some places than 
others, producing an impression of blotches. The warts are sometimes plain 
grey and sometimes bear 1-3 brown dots. The branchie are 6-7, rather long 
and thin and usually only bipinnate, though tripinnate plumes also occur. 
No labial armature was found, but in one specimen the labial cuticle bears a 
patch of granules or very minute rods not connected intoa plate. The radulee 
are about 60 x 30.0.30. The three or four denticles on the innermost teeth 
are very clear and distinct, but the small denticles on the outer teeth are 
inconspicuous and seem to be reduced to minute ridges. 

Doripopsis RuBRA (Kelaart). 

(See Eliot, in Proc. Zool. Soc. 1904, vol. ii. p. 279.) 

The notes on the living animals are as follows :— 

““(a) In tidal stream of salt water near the canal. Exactly like a Dorid 
in shape, but rhinophores are not retractile into pockets but merely shrink 
inte shallow depressions when touched. There is a shallow gill-pocket, but 
the gills are not retractile into it. They are five, bipinnate, and set in a 
circle open behind. There are no proper oral tentacles; in their place is a 
pair of dull yellow, slightly projecting flaps. Colour, a transparent pink, but 
dorsally this is hidden except at margin and tips of rhinophores by sooty 
pigment evenly distributed, but also found in denser irregularly scattered 
blotches. Under surface of foot pink. 

‘““(b) Later from the same locality, two more specimens ; more pink, e. g. 
rhinophores quite red with white tips. Rhinophores and gills can be retracted 
a good deal when the animal is lively, but far from being put out of sight. 
Largest specimen measures 3°8 cm. x 1°7 em. and foot projects a little behind 
the mantle. 
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“(c) Kal el Kebira shoal in Suez bay, among corals. A good-sized specimen 
in which the gills and rhinophores were completely retracted. 

““(d) Reef-edge of Tella Tella Kebira, an island of the Suakim group. 
Gills tripinnate, not retracted. Rhinophores partially retracted. Colour red, 
with mottlings of brown dorsally.” 

All these specimens seem to be Doridopsis rubra. In those dissected the 
cesophagus (as seen dorsally) turns to the right and then forward, describing 
a complete loop and passing under itself. Close to this point are the small 
but distinct salivary glands. After describing the loop the oesophagus 
gradually dilates and runs backwards, tending somewhat to the left until it 
enters the liver. In specimens from other localities which I have examined 
the oesophagus though bent does not form a complete loop. 

The interest of these specimens lies in the fact that they offer a series of 
stages in which a normally cryptobranchiate Dorid becomes almost completely 
phanerobranchiate. There can be no doubt of the reality of the phenomenon, 
for it is vouched for by Mr. Crossland’s notes on the living animals as well as 
by the condition of the preserved specimens. In many species of Doridopsis 
the branchize are habitually everted and not easily retractile into the pocket. 
This seems to be due to the thinness of the integuments. A hard and thick 
gill-pocket forces the visceral mass to find room for it, but when the integu- 
ments which form and surround the pocket are thin membranes, the visceral 
mass tends to expand beneath it and to press its floor upwards. The branchiz 
are thus driven outwards, and doubtless the more they are exposed the hardier, 
thicker, and larger they grow, and therefore it is more and more difficult. to 
find room for them in the delicate pocket which gradually becomes disused 
and atrophied. In one of the present specimens there is no sign of the pocket 
except an inconspicuous circular fold of skin running round the base of the 
stout branchial plumes. The rhinophore pockets, though plain in some 
specimens, seem to have altogether atrophied in others. 

Tt seems natural to suppose that the phanerobranchiate condition is the 
more primitive and that the branchial pocket is a later specialization, 
but these specimens indicate that in some cases at any rate variation may 
take the opposite direction and that cryptobranchiate forms may become 
phanerobranchiate. 

Dorimopsis NIGRA (Stimpson). 

(See Eliot, Proc. Zool. Soc, 1904, vol. ii. p. 275, and authorities there quoted.) 

Several specimens from the mud-flats near Suez, where the animals were 
found under stones and in the cavities of a red sponge which they probably 
eat. They were also found with orange-coloured egg-ribbons which they had 
probably laid. All the specimens appear to belong to the smooth black 
variety, which has no spots but a light border round the mantle and foot. 
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In some there was, according to Mr. Crossland’s notes, a distinct orange 

border ; in others only a little whitish or reddish colour near the mantle-edge. 
The living animals are said to have attained a length of 8 cm., but the 

preserved specimens have shrunk considerably. The anatomy of those opened 
proved to be as usual in this species. 

Doripopsis sp. 

The notes on the living animal are as follows :—‘‘ When actively crawling, 
peculiarly elongated, measuring 4 em. by 1:2 cm. The wavy mantle-edge is 
kept applied to the substratum. Rhinophores straight, perfoliated half their 
length, basal part thick. Gulls small and sensitive, rarely seen, tripinnate, 
4 (?) in number, white with grey rhachis. The gill-pocket is generally closed 
and its place marked by wrinkles. The rhinophores also are completely and 
readily retractile. The mantle is moderately ample. The general texture is 
soft but firm. The colour is translucent white with large and small spots of 
opaque white (which are thickened places in the skin) and sooty spots of 

black like fallen smuts. The viscera show through as bright pink.” 
The animal as preserved was shrunken and hardened, but the buccal parts 

seemed to be asin D. nigra. 
This may be Doridopsis atromaculata but no dorsal papillae are mentioned, 

nor are they visible in the preserved specimen. It may also be D. bataviensis. 

PHYLLIDIA VARICOSA, Lamarck. 

(Bergh: Bidr, til en Monogr. af Phyllidierne, 1869, p. 500.) 

The notes on the living animal say :—“ On sand among coral at the edge 
of the shore-reef ; seen at a depth of about a fathom and obtained by a diver. 
6 em. long and 3 cm. broad. Jet-black with raised warts of a dirty greenish 
white, which are very high and bear small secondary warts ; the tops of these 
are brilliant orange. The rhinophores are also orange and were kept retracted 
though the animal was continually crawling. The largest warts are arranged 
one behind the other in five longitudinal rows down the back. From the 
outermost of these rows low bands of greenish grey bearing small warts go 
to the mantle-edge.” _ 

The orange tips are harder than the rest of the epidermis. 

Additional Note, received 23rd June, 1908. 

MARIONIA CYANOBRANCHIATA (Riippell § Leuckart). 
(Riippell & Leuckart : Neue Wirbellose Thiere des Rothen Meeres, p. 16, pl. iv. fig. 3, 

1828). 
One specimen found outside Dongonab harbour in one fathom of water 

crawling among pearl shells on a coral and mud bottom, 
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Mr. Crossland says of the living animal :— 

“ Length 45 mm., breadth of body 10 mm., total breadth (inclusive of 
appendages) 27 mm. Rhinophores as usual. Welum with five tentacular 
projections on each side, of which the middle one on each side is long, the 

outermost is spatulate. Body not so high and square in section as in Titonia, 
lower and more rounded. Foot broad. 

“The dorsal appendages are remarkably large ; there are 9 pairs, all of 

which are large except the hindmost. They increase in size from the head to 
the middle of the body, after which size remains practically the same with 

exception of the last pair. They are six times branched ; this complication 
of branching and their size and shape recall the gills of a Dorid. 

“The normal position of the main stem is at 45° to the vertical, the smaller 

branches spread out more or less in one plane, and the plumes cover most of 
the back and all the space between consecutive appendages. 

“Colour very striking. Body primrose-yellow, orange along sides of back. 
Thicker branches of gills also light yellow, but the finer branches are a light 
bluish green. This colour is also found on the velum and covers the rhino- 
phores. On the middle of the back is a network of blotches of umber-brown. 

“As the creature crawls the anterior appendages rhythmically bend over the 
back and then outwards ; the motion arises in the bases of the main stems, 
not by contractions of the dorsal body-wall. 

“In spirit the back appears rather warty; it was not so in life, and I do not 
know to what the warts correspond, possibly to yellow dots enclosed by the 
brown network.” 

As preserved, the animal has entirely lost its beautiful colour and is of the 
brownish tint usual in alcoholic specimens, but traces of bright light yellow 
remain on the branchie. 

The shape is as described by Mr. Crossland and also corresponds with 
Ruppell and Leuckart’s figure. The foot, as preserved, is pointed in front with 
a line or very shallow groove on the anterior margin. The tail is short and 
lidden by the posterior branchize. The genital orifices are on the side, below 
and between the first and second branchie. The anus is latero-dorsal and lies 

just in front of the fourth branchia. The rhinophore-sheaths are rather tall, 
with wavy but not denticulate margins ; the club is surrounded by branched 

processes which adhere closely to it. The branchize look like small trees. 

There is at the base a thick, longish common stem; this divides into three 
main branches, which are again subdivided into three, and these subdivisions 
are tripinnate. In all the plumes the division seems to be with few exceptions 
consistently tripartite. 
When the animal is opened, the large heart and pericardium are conspi- 

cuous objects lying almost in the centre and only slightly to the right of the 
median line. The central nervous system is as depicted in Bergh’s plates of 
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Tritonia hombergit (§ Malacologische Untersuchungen,’ in Semper’s Reisen, 
pl. Isai, file: 1). 

The jaws are thin and transparent. No striation or tessellated appearance 
is visible, The edge bears a single row of large and distinct denticles. The 
radula consists of 49 rows with a formula of 30+1+1+1+30 as a maximum, 

but the rows in front are much reduced and the first consists of the median 
tooth only. The median tooth is broad and bears three cusps, but as the 

corners are also raised it might be called five-cusped. The central cusp 
sometimes bears an inconspicuous denticle on either side. The first lateral is 
as usual in the genus. The rest are simple, without denticles, and erect ; 

the inner ones are rather thick ; those nearer the end of the row are much 

thinner and more elegant. The outermost of all is smaller and less well 

formed. 
The cesophagus is short. The first division of the stomach is lined with 

folds, which are stronger in the anterior than in the posterior part ; the second 
division is armed with a belt of about 70 roughly triangular horny plates, 
striated and of different sizes. The intestine is broad and laminated internally. 
The liver is greenish yellow inside, but greyer outside owing to the layer of 
the hermaphrodite gland which covers it. The front part is hollowed out 
and forms two lobes which enclose the greater portion of the stomach. The 

hepatic mass is traversed by large ducts which have the appearance of pro- 
longations of the stomach. An accessory portion of the liver lies under the 
intestine. The genitalia are as usual in the genus. The spermatotheca is 

empty and crushed, but apparently spherical. The vas deferens is white, 

much convoluted, but not very long. 

This specimen may be regarded as certainly identical with the Tritonia 
cyanobranchiata of Riippell & Leuckart, also found on corals in the Red Sea, 
but must be referred to the genus Marionia on account of the armature of 

plates in the stomach. The external characters and remarkable coloration 
agree fairly well with their plate and description except that the lower parts 
of the branchize are more decidedly yellow. It is possible that it is really 
only a highly coloured variety of Marionia arborescens, Bergh. There are 
considerable differences in Bergh’s description of specimens referred to this 
form, but one of them (‘ Malacologische Untersuchungen,’ in Semper’s Reisen, 
p. 891) does not differ greatly from the animal here examined. It would 
seem that the Tritoniadee of the Red Sea are more brilliantly coloured than 
in other parts of the Indo-Pacific. 

The name Marionia cyanobranchiata has priority over M. arborescens, if the 

two prove identical. | 1 SC Ha 

ae Te 

Oe ee ee ey 



h
e
 

A
e
 

; 
‘
S
H
A
O
W
D
 

A
U
N
A
H
 

; 
N
O
S
M
O
V
E
 

N
O
C
G
A
V
G
 

‘4
 

H
T
O
N
G
Y
 

“A
 

C
H
U
A
 

TV
 

“P
UM
pU
NO
DI
P 

pa
.t
ap
ce
y)
 

N
W
A
M
 

“G
h 

“
M
 

‘
I
T
I
H
 

‘d
 

S
H
I
N
V
E
 

H
O
N
U
d
 

L
U
A
 

"7
09
.1
.1
09
 

ME
Y}
 

pu
no
j 

pu
r 

‘E
ng
y]
 

‘T
ud
y 

yI
YV
E 

pe
pu
a 

a
v
e
 

oy
y 

10
% 

Ky
o1
00
g 

9y
y 

Jo
 

sy
uN
od
DV
 

oy
} 

po
yi
pn
r 

(s
pL
eq
op
 

TI
® 

09
 

SB
 

So
YT
}1
00
 

O
M
 

‘L
O}
Ip
NY
 

[V
UO
Is
se
jo
1g
 

oY
} 

Y
I
M
 

Uo
To
Un
lu
oD
 

ur
) 

oA
vy
 

aA
, 

6 
F 

69
99
F 

‘w
ou
ns
no
4]
, 

“
N
O
L
M
O
N
O
W
 

“
M
 

A
O
V
Y
O
H
 

G
h
a
t
 

or
s 

mr
er

er
es

ss
 

B
I
T
T
 

B
Q
 

Q
O
O
T
 

t
e
s
t
e
s
 

es
e 

ec
ee

ce
ee

ee
s 

‘ 
6c

 
‘q

uo
d 

ao
d 

F 
Mv

Mp
re

yT
 

U
I
9
9
S
9
 

A
A
 

9B
9.
14
) 

0
 

0
 

O
k
I
L
 

Si
ab

at
ni

nl
at
er
si
et
et
at
hr
or
et
e 

e
l
l
 

®
 

0
 

0
 

O
O
O
T
 

Se
e 

de
nt

e 
v
c
e
e
v
e
c
e
s
s
c
c
t
n
a
c
u
v
e
g
e
s
e
s
 

de
er

e 
s
r
e
r
e
e
r
r
e
e
r
c
n
s
 

y
o
o
i
g
 

a
a
n
y
t
e
q
o
q
.
 

“
q
u
e
o
 

a
o
d
 

7
 

A
e
m
p
r
e
y
p
 

e
S
u
e
g
 

T
O
]
S
U
A
T
 

I
l
 

9
 

T
I
g
 

S
o
r
e
n
 

e
e
s
e
c
e
s
e
s
 

1
6
 

®
 

0
 

G
 

Z
o
G
 

ws
 

si
ei
ee
e 

Cc
 

l
e
n
e
n
s
e
c
n
e
v
c
u
v
e
n
e
s
 

(
q
s
o
n
b
o
g
y
 

p
O
0
o
g
s
e
 

A
A
 

)
 

S
h
e
n
 

y
o
o
a
g
 

“
q
u
1
a
0
 

a
e
d
 

e
 

p
v
o
g
 

1
0
4
@
 

A
A
 

u
e
q
r
o
d
o
.
y
a
y
y
 

0
 

C
T
 

8
e
9
 

we
st

 
we

en
 

ee
e 

e
e
e
 

4
1
6
 

®
 

0
 

0
 

0
0
2
,
 

n
a
)
 

O
R
 

er
 

mw
 

ee
 

e
e
 

ee
 

we
e 

et
er

 
e 

ee
e 

ee
e 

se
es

 
S
e
r
e
r
 

ensa
ny 

D
P
R
 

e
e
e
 

ee
 

e
w
w
 

ew
er

 
w
e
i
n
e
r
 

ee
ee
 

. 
‘
q
u
e
a
 

t
a
d
 

¢
 

e
i
p
u
t
 

0
 

0
 

0
&
6
 

w
e
e
 

ne
s 

e
e
s
e
r
a
e
e
 

&
6
 

®
)
 

0
 

0
 

O
0
0
T
 

tee
m 

w
e
e
r
 

te
rs

 
wr
en
s 

n
e
r
o
 

es
se
 

ee
nr
en
es
ee
ne
 

Ce
 

so
u 

wi
ei

s 
aw
ia
ie
ei
ai
e 

s\
U 

si
di

ae
 

es
 

se
di

vi
si

cs
 

u
s
e
s
 

si
nc

e 
ts
is
eu
in
ee
ip
 

“
7
1
0
0
.
 

J
a
d
 

¢
 

w
e
y
j
o
d
o
.
y
o
q
y
 

0
 

O
L
 

6
6
F
 

ee
 

er
 

e
e
r
s
e
e
 

T
I
L
 

®
 

0
 

0
 

O
G
E
 

P
e
w
e
e
 

ee
 

m
e
r
e
 

t
a
s
t
e
 

ce
re

 
n 

ee
e 

t 
t
e
r
r
e
 

r
e
s
t
e
 

se
es
 

e
e
r
e
s
 

s
e
s
e
a
n
e
s
s
e
s
s
a
s
c
e
r
e
c
c
e
 

y
o
o
0
y
g
 

"
q
u
1
0
0
 

a
o
d
 

F
 

A
v
M
q
r
e
a
y
p
 

a
d
p
u
g
 

W
4
0
4
 

G
G
)
 

e
e
e
 

a
e
 

12
 

©
¢
 

1 
c
e
 

sh
vo

ne
t 

si
ns
 

“
e
e
s
 

Sa
sa

 
S
e
s
 

a
e
s
 

S
a
k
a
e
 

Se
e 

To
ye
 

T
E
B
E
?
 

‘
A
C
M
E
 

B
I
N
S
U
I
U
A
T
 

U
B
I
P
U
y
 

J
e
a
i
g
 

T
A
O
 

O
M
e
 

o
e
 

Z
O
l
 

O
o
}
 

or
 

TH
C 

(
I
A
G
 

W
i
e
 

s
a
t
s
 

uo
co
cm
DC
 

da
oc
et
r 

w/
al

e 
is
a]
 

s\
e{
e 

ain
rel

eta
le(

s{e
lel

s/a
fet

eln
lel

ara
ryi

afa
tal

ste
tst

atv
iel

ste
le 

nt
al
e\
si
ei
al
em
el
er
at
ne
ts
si
ee
io
n 

eines
 

“y
ue
0 

a
d
 

E
o
 

u
r
j
y
o
d
o
a
j
e
p
y
 

(R
NG
 

Gi
 

fT
 

S
a
i
 

"S
OG

BT
 

“Y
I0
E 

[
d
p
 

UO
 

sp
ua

up
so

au
y 

I 
2 

Pl
es
s 

U4
 

vi
es
 

G
 

G
 

Z
r
 

ee
e 

ce
n 

e 
er

 
s
e
n
t
s
 

ee
ee
s 

S
0
6
T
 

q
a
d
y
 

T
7
3
0
8
 

‘
s
a
y
 

u
e
q
 

q
e
 

s
o
u
r
l
e
g
:
 

0
 

G
 

° 
S
O
O
O
 

CC
 

gC
nc
ni
ci
s 

c
i
r
r
i
 

s
u
o
r
j
i
s
o
d
m
o
y
 

j
o
 

J
U
A
T
S
O
A
U
T
,
 

9
 

FO
L 

O
U
 

(e
se

ys
og

 
pu
r 

va
g,

 
Su

rp
nq

ou
r)

 
se

su
ed

xm
 

Ay
,0

q 
Il
 

GI
 

8
a
 

 
S
t
o
u
o
n
e
y
g
 

pu
r 

s
u
r
j
u
g
 

sn
oo
we
Tp
eo
sr
py
 

01
 

¢ 
69

01
 

—
—
—
—
—
 

O 
FL

 
LO
T 

°°
) 

Uh
Ig
VA
Qq
eT
ED
 

sd
KT
TL
AA
-U
IM
AV
G 

O4
9 

07
 

su
O|

dI
AO

sq
ng

 
g
e
 

g
 

G
G
 

O
i
 

C
n
 

a
e
 

a 
ay

 
T
O
T
J
N
G
I
A
y
S
I
C
y
 

0
 

0
 

0
0
G
 

C
C
 

i
 

i
 

a
i
 

i
d
 

s
u
o
l
y
V
o
r
[
q
n
g
 

f
o
 

p
r
e
 

u
l
 

s
u
o
n
e
u
o
g
 

9
 

&
L
 

9
0
8
 

S
e
 

e
e
e
 

S
U
C
 

G 
N
I
S
T
 

Il
 

O
L
 

0
z
 

Mla
iel

pie
 

aie
so|

era
cle

tgl
e 

ni
e 

/ul
e]n

iei
e.a

\s'
s\v

/e(
oie

'si
eie

nin
iel

s 
“
s
s
a
 

d
i
g
o
a
g
p
 

s
n
o
a
U
e
T
e
o
s
I
p
 

I
 

8
 

C
O
 

i
e
 

ee
 

ce
e 

ay
 

e
e
e
 

e
T
 

2
.
 

—?
 

su
ol
zv
or
|q
ng
 

Jo
 

so
su

ed
xm

y 
0 

8 
IL
 

‘“
" 

so
ns

oy
ey

ep
 

pu
r 

ss
ut

pa
co

o.
rg

y 
e 

a 
ex
e 

e
a
e
 

6 
9 

TO
L 

“
c
c
c
:
 

s
u
m
o
 

O
r
 

a
l
 

r
o
r
a
y
 

f
i
 

R
e
 

P
O
S
S
 

a
 

U
R
S
 

T
E
 

A
O
U
)
 

0
1
2
9
4
 

-
 

J
 

6
8
F
 

S
e
e
 

8
S
 

E
S
E
 

T
O
M
 

O
M
S
 

f
y
 

G
O
L
 

FI
CK
 

t
t
 

t
e
e
s
 

a
o
e
 

—:
 

SU
OT
}v
OI
IG
Ng
 

Jo
 

se
pe

g 
—
;
 

A
a
e
a
q
i
y
 

0
 

0
 

#
6
1
 

C
U
 

a
 

i 
a
 

i
i
 

ii
 

i
r
a
e
 

iy
 

s
u
o
r
i
s
o
d
m
o
g
 

0 
0 

G
Y
 

Me
rr

et
t 

si
et

e 
rc
re
rr
ir
ra
 

n
i
n
e
t
e
e
n
 

g
a
n
a
r
 

O 
0 

OG
RE
 
e
n
 

g
u
o
r
m
@
n
q
u
o
g
 

e
n
m
u
y
 

L
o
b
 

@@
 

e
e
 

se
g 

pu
e 

qu
em
in
g 

om
jo
op
y 

‘a
re

0p
 

0 
0 

#9
2 

; 
ri

te
es

er
ec

se
ss

er
es

es
 

S9
57

 
T
O
I
S
E
I
U
P
 

Y
F
 

0
 

T
L
 

T
L
 

i
l
y
 

SO
 

R
O
E
 

e
o
 

P
a
g
e
 

RI
RU
IL
E 

I 
n
i
l
 

in
ed
 

a
i
 

p
u
e
 

s
i
r
e
d
o
a
y
 

T
 

9
 

S
E
G
 

. 
ee
 

te
 

ee
ce

ee
ee

 
8
}
 

M
A
U
I
 

S
o
A
 

U
T
 

u
o
 

q
8
a
.
t
o
y
U
T
 

6
 

S
L
 

O
L
 

Mr
 

pl
ag
ee
 

Sa
 

o
e
r
 

8 
S
A
E
 

S
O
E
 

v
O
 

A
U
T
O
 

M
U
S
T
E
 

p
u
r
 

s
o
x
e
y
,
 

O
L
S
.
 

Ch
ee

 
o
r
 

n
e
r
 

‘
C
U
T
E
 

48
] 

U
O
 

s
M
o
y
U
N
G
 

We
 

e
o
u
r
p
e
g
e
 

TD
 

ES
 

ye
 

‘s
gu

au
th

ng
 

Da
ns
) 

saa
t 

‘s
pd
ra
oa
gy
 

“S
OG

 
“W

OE
 

1
p
 

07
 

20
6 

T 
s
y
 

ho
gy
 

wm
ou
l 

hy
ov

oo
gy

 
un
ow
nr
y 

ay
p 

fo
 

sy
ua
ul
ng
 

pu
n 

sy
dr
oo
oy
 

CS
8O

6L
 

‘U
IG

s 
A
v
y
 

‘
s
u
s
o
p
y
 

A
r
e
s
a
e
a
t
a
y
 

ay
y 

4%
 

po
qu
es
er
g)
 

"S
06

1 
“H
LQ
G 

W
I
V
 

SN
IG

NT
 

UW
VA
X 

TH
E 

BO
X 

GN
AO

NM
OY

 
s.

ww
eU

AS
VT

A,
 



RULES FOR BORROWING BOOKS FROM 

THE LIBRARY. 

1. No more than Six volumes shall be lent to one person at the 
same time without the special leave of the Council or one of the 

Secretaries. 

2. All books shall be returned before the expiration of Six weeks 
from the time of their being taken out, but if not required by any other 
Fellow, they may, on application, be kept for a further gee of 

Six weeks. 

3. All books lent shall be regularly entered by the Librarian in 

a book appropriated for that purpose. 

4. No work forming part of Linneus’s own hibrary shall be lent ; 

out of the Library under any circumstances. 

Norn.—Certain other works are included in this prohibition, such as 

costly illustrated works, and volumes belonging to sets which could 

not be replaced tf lost. 

A GENERAL INDEX to the first twenty Volumes of the Journal : 
(Zoology) may be had on application, either in cloth or in sheets for 

binding. Price to Fellows, 15s.; to the Public, 20s. : 

A CATALOGUE of the LIBRARY may be had on Rig tue Price 

_ to Fellows, 5s.; to the Public, 10s. . 



Marcu 8. Price 10s. 

THE JOURNAL 

(GREER es ak aioe 

THE LINNEAN SOCIETY. 

Vou. XXXI:. ZOCLOGY. No. 205. 

CONTENTS. 
Page 

; : : “Reports on the Marine Biology of the Sudanese Red Sea, from Collec- 
NRE 5 F 

~~ “tions made by Cyrim Crosstanp, M.A., B.Sc., F.Z.8. Communicated, 

with an Introduction, by Prof. W. A. Hurpmay, D.Sc., F.R.S., F.L.S. 

XII. The Bryozoa. By Artnur Witiram Waters, F.LS. 

Part-I. Cheilostomata: (Plates: 1018)... ccscce caves: +e 12 

APP & 

LONDON: 

SOLD AT THE SOCIETY’S APARTMENTS, BURLINGTON HOUSE, 
PICCADILLY, W., 

AND BY 

LONGMANS, GREEN, AND CO., 
AND 

WILLIAMS AND NORGATE. 

1909. 



LINNEAN SOCIETY OF LONDON. 

rSOoi 

LIST OF THE OFFICERS AND COUNCIL. 

Elected 25th May, 1908. 

PRESIDENT. 

Dr. Dukinfield H. Scott, M.A., F.R.S. 

VICE-PRESIDENTS. 

Prof. W. A. Herdman, D.Sc., F.R.S. Lt.-Col. D. Prain, LL.D., F.R.S. ‘@ 
Horace W. Monckton, F.G.S. Dr. A. Smith Woodward, F.R.S. ; 

TREASURER. 2 
Horace W. Monckton, F.G.S. ; 

f 

SECRETARIES. g 

Prof, A. Dendy, D.Sc, F.B.S. | Dr. Otto Stapf, F.R.S. " 

GENERAL SECRETARY. : 
Dr. B. Daydon Jackson. i 

COUNCIL. 

E. A. Newell Arber, M.A. | Dr. B. Daydon Jackson. 
Leonard Alfred Boodle, Esq. Horace W. Monckton, F.G.S. 
Prof. Gilbert C. Bourne, D.Sc. Prof. F. W. Oliver, D.Sc., F.R.S. 
Sir Frank Crisp. R. Innes Pocock, F.Z.S. 
Prof. Arthur Dendy, D.Sc., F.R.S. Lt.-Col. D. Prain, LL.D., F.R.S. 
Prof. J. B. Farmer, D.Sc., F.R.S Miss Ethel Sargant. 
Dr. G. Herbert Fowler. Dr. Dukinfield H. Scott, F.R.S. 
Prof. W. A. Herdman, D.Sc., F.R.S, Dr. Otto Stapf, F.R.S. 
Prof. James Peter Hill, M.A., D.Sc. Prof. Frederick Ernest Weiss, D.Sc. 
John Hopkinson, F.G.S. Dr. A. Smith Woodward, F.R.S. 

LIBRARIAN. | CLERK. 

A. W. Kappel. P. F. Visick. 

LIBRARY COMMITTEE. 

The Members for 1908~1909, in addition to the Officers, are :— 

A. D. Cotton, Esq. Dy, A. B. Rendle, M.A. 
D. T. Gwynne-Vaughan, M.A. Dr. W. G. Ridewood. 
Dr. G. Henderson. F. N. Williams, Esq. 
Prof. J. P. Hill, M.A., D.Se. Dr. A. Smith Woodward, F.R.S. 
Prof. E. B. Poulton, D.Se., F.R.S. 

x 



_ A. W. WATERS—REPORT ON THE BRYOZOA. 123 

Reports on the Marine Brotoaey of the SupANESE Rep §Sza, from Col- 
lections made by Oyrin CrossLanD, M.A., B.Se., F.ZS. ; together 
with Collections made in the Red Sea by Dr. R. Hartmzyer.— 
XII. The Bryozoa. By Arraur Wm. Waters, F.L.S. 

Part I.—CHEILOSTOMATA. 

(PLATES 10-18.) 

[Read 18th June, 1908.] 

Tuts collection has to be considered from more than one standpoint, and 
after the general one of learning more about the Fauna of the Red Sea 
we naturally turn to any work already done and recognise how much the 
usefulness of the splendid plates prepared by Savigny will be increased when 
the fauna of the Red Sea has been adequately compared. After the failure 
of Savigny’s health, names were given by Audouin to the figures drawn by 
Savigny, but no description has been published ; however, many of the 
figures have been recognised as species occurring from other localities, but 
concerning some there has been uncertainty. According to enquiries made 
in Paris none of Savigny’s collection is now in existence. 

The collection made by Mr. Crossland by no means fully represents the 
fauna, for of this there can be no doubt when such genera as Retepora, 
Cellaria, Flustra, Hornera, Aleyonidium, Cribrilina, &c. are unrepresented. 

The Berlin Kgl. Zoologisches Museum kindly lent me a collection from 
the Red Sea, made by Dr. R. Hartmeyer, together with a few species 
collected by Messrs. Liffler and Siemens, and forms not found in the 
Crossland collection are described at the end of this communication ; also 
a list of other species now known from the Red Sea is given on page 128. 

Next comes the question of the distribution of Red Sea and other tropical 
faunas, which have so far not received as much attention as those of 
temperate and Arctic faunas, for until recently it was considered that the 
tropical Bryozoa fauna was very meagre. Having also had intrusted to 
me Mr. Crossland’s large and important collections from Zanzibar, as well as 
one made by him off Cape Verde Islands, I am considering the series as 
practically a study of all known tropical forms *. 

Some recent papers, among others those of Kirkpatrick, Philipps, and 
Thornely, have prepared us for finding a very wide geographical distribution 
of tropical forms; but notwithstanding this, after looking through practically 
all the British Museum specimens, which now include Busk’s and Hincks’s 
collections, examining my own collections and those upon which I am at work, 
there is constantly a feeling of surprise when finding species from such wide 

* At present, besides the collections mentioned, the ‘Siboga’ and Stanley Gardiner ‘Sealark’ collections are in the hands of specialists, and therefore a knowledge of the Red Sea fauna, connecting the Atlantic and East, is of great importance. 
LINN. JOURN.—ZOOLOGY, VOL. XXXI. 10) 
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areas. This is perhaps somewhat intensified in my case, through my last 

work having dealt with Arctic and Antarctic Bryozoa, where the faunas are 

so much more distinct. The analysis of the distribution is postponed for the 

paper on the Cyclostomata, &e. 
Specimens from near the Suez Canal, where we find so many Mediter- 

ranean species, cannot be considered as reliable as those from farther down 

the Red Sea, for passing ships may have brought some from distant parts, 

and ultimately a list of species exclusive of those from Suez would be 
interesting. This question of artificial transport is not confined to the Red 

Sea, but nowhere should we be more alive to it. However, regarding this, 

Mr. Crossland: writes “ ve Suez forms, my examination of ships’ bottoms there 
suggests that very few forms survive the Canal. There was a very marked 
difference between Red Sea steamers and those brought through from Alex- 
andria, the former being very rich.” 

Points of Special Interest. 

Attention must be called, in the first place, to the very wide distribution of 

so many species of tropical Bryozoa (see page 126); in the next, to the 

great variety of form and development of the oral glands, as well as their 
similarity in certain groups, consequently their importance in classification is 
explained (p. 154). It is shown that there is a group, now separated from 
Cellepora as Holoporella, the zocecia of which have a widely open ovicell, an 
operculum with a nearly straight and entire proximal edge, many of the 
avicularian mandibles have a collumella; also at the side of the zocecium there 

are, in most species, minute avicularia which have been overlooked ; and the 

zocecia have large tubular oral glands (p. 159). 

Reference is again made to Thalamoporella having two or three larve in 
the ovicell; also the pigment of species of Holoporella is mentioned and the 
growth of the new buds from the operculum (pp. 163, 164). I allude to the 
number of characters which influence the structure of the operculum, and it | 
is now easier to understand why it is of so much use in classification (p. 161). 

I cannot close this introduction without expressing my thanks to 
Mr. Kirkpatrick for the kind way in which he has allowed me to make 
frequent references to the British Museum collections, and also to Miss 

Thornely for assistance in examining the Manaar collections. 
The literature specially dealing with the tropical forms is not large and the 

following are the principal works :— 

Savieny, J. C.—Description de ’Hgypte. Hist. nat, i. pls. 6-14. 
Auvpouin, J. V.—Explication sommaire des Planches de Polypes de 

Egypte et de la Syrie, pub. par J. C. Savigny. 1826.* 

* C. D. Sherborn, “On the Dates of the Natural History Portion of Sav. Descr. de 

lEgypte,” Proc. Zool. Soc. 1897, p. 285. 
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Haswett, W. A.—“On some Polyzoa from the Queensland Coast.” 
Proc. Linn. Soc. New South Wales, vol. v. p. 33-44. 1881. 

Hinoxs, T.—‘“ Polyzoa from India.” Ann. Mag. Nat. Hist. ser. 5, vol. xiii. 

p- 356. 1884. | 
Busk, G.—Report on Voyage of H.M.S. ‘Challenger,’ vol. x. pt. xxx. 

Cheilostomata, 1884 ; do. Cyclostomata, &. 1886. 
Hincxs, T.—“ Polyzoa and Hydroida of the Mergui Archipelago.” Journ. 

Linn. Soc., Zool. vol. xxi. pp. 121-135, pl. 12. 1887. 
Kirkpatrick, R.—“ Polyzoa of Mauritius.” Ann. Mag. Nat. Hist. ser. 6, 

VOls tps a2.) a8So, 
KirkPaTRICK, R.—“ Hydrozoa and Polyzoa .... in the China Sea.” 

Ann. Mag. Nat. Hist. ser. 6, vol. v. 1890. 
KrrKeatrick, R.——* Hydroida and Polyzoa (Torres Straits).” Proc. Roy. 

Dublin Soe. n. s. vol. vi. 1890. 

Puiurprs, EH. G.—“Report on Polyzoa collected by Dr. Willey.” 
Willey’s Zool. Results, pt. iv. p. 439. 1899. 

THorNneLy, L. R.—“ On the Polyzoa.” Herdman, Rep. on Pearl Oyster 
Fisheries of the Gulf of Manaar. This is shortly referred to in 
this paper as “ Manaar.” 1905. 

THorNELY, L. R.——‘* Rep. on the Marine Polyzoa.” Ree. of the Indian 
Museum, vol. i. pt. 8, no. 18. 1907. 

With regard to Savigny’s figures, there is no description. However, the 
Zoological Congress has decided that to obtain priority the species must have 
been CLEARLY AND SUFFICIENTLY DESCRIBED ; but figures alone have been 
accepted as sufficient, and an example somewhat similar to that of Savigny’s 
is given of Du Clos publishing figures of Colwmbella, and his names being 
accepted, although there was no textual description. 

If we take such a case as Catenaria Lafontii, Aud., where the figure makes 

it as easy to recognise the species as if a slide had been attached, then with 
such a figure before us any doubt as to our knowing the species, or 

suggesting another name, would be simply pedantry. 
Untortunately, matters are not always so simple, and the rule just men- 

tioned, which in one form or another occurs in all papers on nomenclature, 
is frequently forgotten by those who are urging the revival of old names of 
imperfectly described genera and species. 

I have, as in previous papers, retained established generic names, even 
when recognising that changes in classification will shortly have to be made. 

As in all my recent papers, I give the number of tentacles where there has 

been satisfactory material to cut. This is not likely to be one of the most 
useful characters in classification, but it certainly is a character which should 
be recorded ; and we are now seeing that in many genera there is always 
approximately the same number, so that a great variation from the normal 

10* 
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Collected by Hartmeyer, Siemens 5 Léffler. 
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Known in the Red Sea from other Collections. 
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(1) British Museum. 

(2) This was taken from a sounding-line on a passenger ship in the Red Sea. There is 

the off-chance that it may have adhered to the line from other soundings. 

(3) Named robusta in Brit. Mus. (4) Audouin, ‘Description de Egypte.’ 

(5) Hincks, Ann. Mag. Nat. Hist. ser. 5, i. (1878) p. 856-364. 

should cause us to carefully examine other characters to make sure that our 
classification is correct. Unless the material is very limited or difficult to cut, 

the tentacles of many zoccia can be counted. 
In some cases, such as the Cyclostomata, most Ctenostomata and a few 

Cheilostomata, where the number of tentacles is small, namely 8-12, large 

pieces may be examined without finding any variation, whereas where there 

are more tentacles then there is a greater range; but even then there is one 

number which is far the most abundant, and from this there may be a 
variation of one or two on each side, but never a large range. I usually say 
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about so many, and it must be understood that absolute uniformity is not 
usually intended. I have the figures of a large number of species besides 

those published, and hope to discuss the results. 
Jullien and Calvet’s terms ‘ anter’ and ‘ poster’ are now adopted. Jullien & 

Calvet, ‘Bry. prov. de l’Hirondelle,’ p. 17, 1903, divide the aperture into 
‘anter’ and ‘ poster,’ and the operculum into ‘ porta’ and ‘ vanna.’ The anter 

is the distal part of the aperture and is closed by the porta; and the poster 
is the proximal part and is closed by the vanna. The division is made by an 
imaginary line between the two points at which the operculum is hinged. 

According to Jullien the vanna closes the opening of the compensation sac, 
but for his explanation and the function of the two parts the reader is referred 

to the work mentioned. 

AMTEA RECTA, Hincks. 

Aiétea recta, Hincks, Ann. Mag. Nat. Hist. ser. 3, vol. ix. p. 25, pl. 7*. fig. 3; Waters, 

“ Chatham Island, &c.,” op. cit. ser. 7, vol. xvii. p. 12, pl. 1. fig. 18. For other synonyms see 

Miss Jelly’s Catalogue. 

This is probably the most widely distributed species of tea and has often 
been mentioned under other names. The specimens in this collection are 

small and do not permit of further study. This is the species in which the 

ovicells are known *. 

Loc. Khor Shinab (3), Khor Dongola (2) (19). 

SYNNOTUM AVICULARE (Pieper). 

Gemellaria avicularis, Pieper, Jahresbericht Westfilischen Provincialvereins, vol. ix. 

p. 43, pl. 2. figs. 5-9 (1880). 
Notamia avicularis, Waters, “On the Use of the Avicularian Mandible, &c.,’ Journ. 

R. Micro. Soe. ser. 2, vol. v. p.6 (1885). 
Synnotum aviculare, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xvii. (1886) p. 257; Kirk- 

patrick, “Zool. of Fernando Noronha,” Journ. Linn. Soc., Zool. vol. xx. (1888) p. 504 ; Waters, 

Journ. Linn. Soe., Zool. vol. xxvi. (1896) p. 14, pl. 1. figs. 6, 7 ; ? Robertson, ‘‘ Non-incrusting 

Chil. Bry.,” University of California, Zool. vol. ii. no, 5, p. 286, pl. 14. figs. 84, 85 (1905) ; 

Thornely, Rec. Indian Mus, vol. i. pt. 3, no. 15, p. 188 (1907). 
? Gemellaria egyptiaca, Savigny (name on plate), pl. 18. fig. 4, but Loricarta egyptraca, 

Audouin, “ Descrip. de l’Egypte,” in text, p. 234, 

Loc. Although this has for the most part only been seen in small frag- 
ments, its distribution is extremely wide, as it has been found from Naples, 

Rapallo, Trieste, Andamans (7h.), Tizard Island, Portland and Port Phillip 

(Victoria), 8. Africa, Fernando Noronha, California (?). Khor Shinab, 10-12 

fath. (3), Nersa Mukdah (12), Khor Dongola (19), collected by Crossland ; 

lat. 15° N., long. 41° W., 18 fath., collected by Loffler & Siemens ; Ras el 

Millan, collected by Hartmeyer. The specimens so named from California 

* Waters, Journ. Linn. Soc., Zool. vol. xxvi. (1896) p. 5. 
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are somewhat larger, and from Zanzibar there is a larger form which I 
believe to be a new species. 

VITTATICELLA ContEt (Audouin). (Plate 10. figs. 1-4.) 

Eucratea Contei, Audouin, “ Descr. de Egypte,” Hist. nat. p. 242; Savigny, on plate 

13. fig. 1, calls it “ Catenaires ” *. 
Catenicella Savigny?, Blainville, Man. d’Actinologie, p. 462, pl. 78. fig. 5 (1834). 

Catenicella Contet, d’Orb. Pal. Frang. vol. v. p. 44 (1850). 

The zoarium has usually one or two single globule, and then a geminate 

one, and a new branch may also occasionally grow with a corneous connection 
from the anterior surface of a globula. There are radicles from the dorsal 

surface, though frequently radicle chambers exist without the radicles being 
developed. Neither the growing stolons nor the earliest zocecia have been 
found. Zocecia elongate, contracting to the base, with a narrow vitta on each 
side; a spinous process, varying considerably in length, at each upper corner; 
but apparently without avicularia, and in stained preparations these processes 
were found to be empty. 

The oral aperture is nearly round, but rather flattened on the proximal 

edge ; the operculum is smaller than in any other species of Catenicellide 
which I have examined, and the muscular attachments are at the side. The 

compensation sac is very short. 
There are 12 tentacles.. According to Maplestone there are also 12 

tentacles in C. lorica, Busk, and C. ventricosa, Busk. The ovicells are 

unknown. 

_ The species was first figured by Savigny, whe placed it in his genus 
Catenaria, which apparently included this and Alysidium Lafontu (Aud.), 
but Audouin in his description called them both EHucratea; next Blainville 

modified the name Catenaria to Catenicella, for which verbal change there 
was no justification, and Conte: was the type which he again figured, but his 
genus included Hippothoa divaricata, from which part of his generic descrip- 
tion was written, in fact he says perhaps Conte is the same as H. divaricata, 
Lamx. It will thus be seen that the genus Catenicella should never have 
been made, and that it is a synonym of Catenaria; nor was Blainville 
justified in changing the specific name and calling the species Savignyi. 
Several of Audouin’s species were similarly re-named by d’Orbigny. 

For this division of the Catenicellide MacGillivray has made a new 

* It may be well to call attention to the fact that Savigny always used the plural form of 

the generic name on his plates, even when there was only one species. On the present plate 

(13) there are the names of three genera, while there are only four species, so that we can 

only presume which species Savigny meant to join together, and apparently Audouin was 

in the same position as we are. Audouin placed the first three species in one genus, but 

now they are put in three. 
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genus Caloporella*, afterwards changed to Vittaticella, thus unfortunately 
removing the type of Catenaria—or, as generally known, Catenicella—from the 
genus Catenicella. However, it would now cause great confusion to change 
the name of Catenicella, especially as Catenaria has been differently defined. 

Loc. Mediterranean (Blainville) ; Red Sea and Java (d Orbigny). Among 
coral from a reef, Khor Dongola (19) ; and Nersa Makdah, 5 fath. (12), 

collected by Crossland. 

CaTENARTA Larontit (Audouin § Savigny). 

For synonyms see Miss Jelly’s Catalogue under Lucratea Lafontu, and add :— 

Catenaria Lafontii, Harmer, “ Morph. Cheil.,” Q. Journ. Micr. Se. vol. xlvi. (1902) p. 305, 
pl. 17. fig. 49; Thornely, “‘ Manaar,” p. 108 (1905); id. Records of Indian Museum, vol. i. 

p- 8, no. 13 (1907) p. 180. 
Eucratea Lafontit, Calvet, “ Bry. Mar. de Cette,” Tr. Tae de Zool. de ’Univ. de Mont- 

pellier, 2nd ser. Mém. 11, p. 18 (1902); “ Bry. Mar. de Corse,” op. cit. Mém. 12, p. 6 (1902). 

It is very difficult to decide what the generic name should be, as one 

author after another has made a series of mistakes about the genus. 

It was figured by Savigny, and the generic name on the plate was pre- 
sumably Catenaires, as we must certainly conclude that it was meant to refer 

to C. Contei, Aud., and C. Lafontii; but C. Contet was figure 1, and therefore 

should be the type. Now this is typical Catenicellide, though for this species 
(Contei) Blainville modified the name to Catenicella, which according to our 

present ideas was quite unallowable, and what we now call Catenicelia should 
have been Catenaria. In the text Audouin placed Lafonti under Hucratea, 

and this seemed right at the time, but as the branching is very different, and 

the ovicells do not at all correspond, it now seems advisable to retain the two 

genera, 
Then Busk made a new genus Alysidiwm for it, but later in the ‘ Challenger ’ 

Report he took Lafontii as the type of Catenaria, though, as we have seen, 
Contei should have been the type. D’Orbigny had, however, described the 
genus Catenaria, so that if it is retained it is Catenaria of d’Orbigny ; we 
have here, however, the difficulty that he placed in it C. Lafontu, C. chelata, 

Lamx., and C. ambigua, VOrb., whereas he ought to have retained Hucratea 

if chelata is included. 
Busk described several new species as Catenaria, and Harmer and Thornely 

have followed him in placing Lafontii under Catenaria; and though it 
certainly never ought to have been placed under Catenaria it seems to be 

best to leave it here. 
The ovicell of Catenaria diaphana, Busk, is somewhat similar and the 

thrown-back open ovicell must be considered as a generic character. 

* The name was subsequently changed by MacGillivray, as there was already a genus 

Calloporella, see Proc. Roy. Soc. Vict. n. s. vol. xiii. p. 210 (1901). 
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There are about 15-17 tentacles, and the ovicell is not closed by the 
operculum. 

Although there is a considerable amount of material, it has not been 

possible to find the stolon from which it grows, or the younger zoccia, 
and it had all evidently been torn away from the surface on which it 
grew. As I have already stated, Alysidiwm parasiticum, Busk, is rooted by 
corneous tubes, which sometimes have calcareous nodes from which the 

stalk of the sub-colony grows, but I consider that A. parasiticum must be 
placed under Mucratea. 

The North Italian fossil Unicrisia tenerrima, Reuss, belongs to the genus 

Catenaria*. 
Loc. Adriatic; Naples; Capri; Rapallo; Cette, 70-80 met. (Calv.) ; 

Corsica, 35 met.: Maderia; Manaar (7Th.); Andamans (Th.). Khor Shinab, 
10-12 fath. (3); from Mediterranean ship docked in Suez (9); Nersa 
Makdah (12) ; Floating Stage, Suez (15), Khor Dongola (19), Suakim ; 
Wasin, Brit. E. Africa, 10 fath. (501) ; Ras Osowamembe, Zanzibar Channel, 

10 fath. (504); Prison Island, Zanzibar, 8 fath. (505) ; Chuaka, Zanzibar (508), 
all collected by Crossland. 

SCRUPOCELLARIA. JOLLOISU (Savigny § Audouin). (Plate 10. figs. 5-10.) 

Acarmarchis Jolloisii, Aud. “Description de Egypte,” Hist. nat. p. 240; Savigny, 
pl. 11. fig. 2 (on plate “ Cellaires ”). 

Zoarium large (over 30 mm.), spreading out in fan-shape ; many zocecia 
in an internode (17 counted in one case). Zocecia with large, wide, nearly 
round area, having a small spine at each upper corner, and one stout one, 

representing a scutum, across the middle of the area ; along the median line 
of the zoarium a small triangular avicularium to each zocecium, pointing 
downwards. The ovicells are wide, with large perforations over the surface 

and a thickened band at the proximal edge. 
On the dorsal surface the divisions between the zocecia are very wide, 

as figured by Savigny, and there is a large vibracular chamber near the 
proximal end of the zocecium, with a radicle chamber below the vibracular 
chamber. The vibracular setze are about the length of two or three zocecia, 

and are smooth, recurved at the end. There is one vibraculum at a 

bifurcation. The radicles are large smooth tubes, often connected to the 

other branches as in Canda arachnoides, Lamx. 

There are vermiform bodies at the side of the zocecium (fig. 10), extending 
to the proximal end, but starting from the fleshy mass at the distal end. 
In one case there are oval masses in the vermiform body which show 

ridges, but this may be a postmortem change. The whole organ must be 

compared with the bodies I described t+ in Bugula bicornis, Busk, though 

* Waters, Quart. Journ. Geol. Soc. vol. xlviii. (1891) p. 5, pl. 1. fig. 11. 
T Résultats du Voy. du 8.Y. ‘ Belgica, Bryozoa, p. 21, pl. 1. fig. 4 (1904). 
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the histological structure is not quite the same (fig. 10). There are about 
16 tentacles. 

Loc. Suez, “ among coral,” collected by Crossland ; Ras el Millan, collected 

by Hartmeyer. 

ScRUPOCELLARIA BERTHOLLETI (Audowin). 

Scrupocellaria Bertholletii, Hincks, Ann, Mag. Nat. Hist. ser. 5, vol. xvii. (1886) p. 258, 
pl. 9. fies. 1, 2. 

Acamarchis Bertholleti, Audouin, “ Descrip. de ’Egypte,” Hist. nat. vol. i. p. 241, pl. 11. 
fig. 3. The plate is marked Cedlaires. 

Cellularia gracilis, d’Orb. Pal. Frang. vol. v. p. 50 (1850). 

Serupocellaria capreolus, Heller, ‘‘ Bry. Adriat.,” Verh, k.k. zool.-bot. Gesellsch. Wien, 

vol. xvii. p. 87, pl. 1. fig. 1 (1867). 

Cellularia capreolus, Ostroumoff, “‘ Etude Zool. et Morph. de Bry.” Arch. Slaves de Biol. 
p. 565, pl. 2. figs. 23-26. This is the translation of a Russian paper, 1886. 

Serupocellarta reptans var. Bertholletii, Waters, “ Bry. from Rapallo,” Journ. Linn. Soc., 

Zool. vol. xxvi. (1896) p. 6, pl. 1. figs. 18, 19. 

I have already shown how the characters correspond with those of 
S. reptans, L., in which, however, the scutum is usually more developed, 

though in these two forms we seem to have a pretty complete range from 
zocecia without a scutum to those with a broad scutum protecting the 
whole area. It is, however, perhaps more convenient to retain the specific 

name of Berthoiletii. 
Loc. Naples, Capri, Rapallo, Trieste, Cape Verde Islands, Suez (9), and 

underside of buoy (14), collected by Crossland. 

SCRUPOCELLARIA SERRATA, sp. nov. (Plate 10. figs. 11-14.) 

Zoarium with narrow branches, and short internodes having 5-8 zocecia. 
Zocecia long and narrow, area about half the length of the zocecium, with 
two outer spines and one inner; the scutum is delicate and cervicorn, 

eco, 

in S. Bertholletii, Aud. There are no median, and to most zocecia no 

ranging, however, from the simple spine to the multi-cervicorn forms as 

lateral avicularia, nor are there any vibracula; however, to some zocecia 

standing out from the side just below the ovicell there is a large avicularium 
(fig. 11), and these have long narrow mandibles, which are bifurcate or 

trifurecate at the end, with spinous processes at the side (fig. 14). Some 
pieces have no avicularia. S. varians, Hineks, and S. obtecta, Haswell, also 

have a large lateral avicularium. ‘The radicle is attached to a chamber close 
to the base of the zocecium and is thin and serrate. Busk mentions the 

radicies of S. Macandrez, Busk, and S. ferov, Busk, as being serrate. The 

globular ovicells are perforated. There are 14 tentacles. 
This species has the habit and many of the characters of S. Bertholletir, 

Aud., but differs from it in having, asa rule, no avicularia and no vibracula. 

Loc. Suez, about 5 fath., collected by Crossland. 
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ScRUPOCELLARIA MANSUETA, sp. nov. (Plate 10. fig. 15.) 

Zoaria widely expanding, usually 8 zocecia to an internode. Zocecia with 

large area about two-thirds of its length, wider at the distal end and without 

spines. There is no scutum, though in a few zoccia I have found a stout 

spine exactly corresponding with that of S. Jolloisii, Aud., and in each 

case the spine occurred on the zocecium just below the bifurcation and on 

the left side. The small median avicularia are directed diagonally down- 

wards, there is a small lateral avicularium, and on the dorsal surface a 

vibraculum by the side of the proximal end of the zocecium, while at 

the bifurcation there is one vibraculnm. The ovicell is widely open and 

perforate. 

S. mansueta differs from S. Jolloisi in not usually having oral spines or a 

stout spine over the area, but the occasional occurrence of this spine confirms 

the relationship; also in most characters there is a great similarity to 

S. ferox, Busk, in which, however, the median avicularia are much larger. 

The name is given from the unarmed character of the species, in comparison 

with S. Jolloisiit, Aud. There is a somewhat similar though more delicate 

form from Zanzibar in which there are three external and one internal spine. 

Loc. Suez, on sponge from underside of a buoy (28), collected by 

Crossland ; Ras el Millan, collected by Hartmeyer. 

ScRUPOCELLARIA SCRUPEA, Busk, var. DONGOLENSIS, nov. 

Scrupocellaria scrupea, Thornely, ‘‘ Manaar,” p. 109. 

There is a very stout penduncle to the scutum ; and close to the base of the 

peduncle, but on the zoccium next laterally, there is a very minute 

avicularium ; the lateral avicularia are very large, and the vibracular 

chamber extends diagonally nearly to the median line of the zoarium. 

The sete are smooth, and shorter than a zoecium. ‘The radicles are 

wide, long, and asa rule smooth, but occasionaily they are toothed at the 

end only. The ovicell is smooth, imperforate, and the operculum is entirely 
separable, as we have seen in Caberea Boryii, Aud., and C. Darwin, Busk. 
There are two spines on the outer border and one on the inner, and there, are 

two vibracula at a bifurcation, as in C. Delili, Aud., to which it is closely 

allied. The northern form S. scabra has only one vibraculum at a bifurcation. 
S. serupea, Busk, S. Macandrei, Busk, S. Delili, Aud., S. scabra, Van 

Ben., seem to form a closely allied group; and from what I have seen 
of specimens from the Hast, I am inclined to believe that this variety 
is what has frequently been called scrupea from the Indian and China Seas. 
There are 13 tentacles : in S. scabra, Van Ben., there are 16; in S. Smittiz, 

Norm., 15: in &. serrata, Waters, 15; in S. reptans, L., 14-16 (Hincks) ; 

S. Jolloisu, Aud., 16. 
Loc. Naples (one specimen in A. W. coll.) ; Trincomalee (B. Mus. coll.). 
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Khor Dongola, among corals on a reef (19); Beacon Island (6) and 

Engineer Island, Khor Dongola, collected by Crossland. Manaar. 

BICELLARIA CILIATA (Linneus). 

‘For synonyms see Miss Jelly’s Catalogue and add Levinsen, “ Mosdyr,” Zool. Danica, 
p. 46, pl. 1. figs. 32-85. 

The specimens from the Sudan have both the zocecia and the area somewhat 
smaller than those of my Naples or British specimens. 

Nitsche * describes the ovicell of this species, which is very curious in 
being pedunculate ; but not all species of Bicellaria have pedunculated 
ovicells, as, for instance, B. tuba and B. grandis, in which they are terminal. 
Again, in the group of Bugula neritina the ovicell is pedunculate, but it is not 
a general character in Bugula, and the same is the case in Stirparia, where 

some only have a pedunculated ovicell. This shows how careful we must be 
in the use of one character, for at first sight we should expect such a diver- 
gent form of ovicell to be of at least generic value. This question is also 
referred to under Bugula neritina. 

Loc. Northern, British, Mediterranean, Australian, 8S. Africa; Khor 
Dongola, Red Sea (19), on coral-reef, collected by Crossland. 

BUGULA AVICULARIA (Linneus). 

This species occurs from the Arctic; Northern Seas; Mediterranean ; 
Charlotte Island ; N.E. coast of America; Australia. Suez, from Mediter- 

ranean ship ‘ Thyra’ (9) ; from buoy at entrance to canal, Suez (14); Nerskah 
Makdah, 5 fath. (12), collected by Crossland. 

BuGuLa NERITINA (Linneus). (Plate 11. figs. 1-3.) 

For synonyms see Miss Jelly’s Catalogue and add :— 

Acamarchis neritina, Aud. “ Descrip. de Egypte,” Hist. nat. vol. i. p. 240, pl. 11. fig. 1. 

Bugula neritina, Calvet, “Bry. Mar. de Cette,” p. 21; Thornely, “ Manaar,” p. 109, 

(?) Rec. Indian Mus. p. 188 (these last two are probably var. minima) ; Philipps, Polyzoa from 

Loyalty Island, p. 443; Robertson, Non-Incrusting Bry. p. 266, pl. 9. fig. 47, pl. 16. fig. 97. 
Acamarchis prismatica, Gray, Dieffenbach’s New Zealand, vol. ii. p. 292. 

The ovicell of Bugula neritina has usually been unsatisfactorily figured and 
imperfectly understood, but Nitsche f has given a description and figure of 
the ovicell of Brcellaria ciliata, l1., and the two are very similar. The ovicell 

of B. neritina is pedunculate and attached at the inner upper corner of the 
zocecium. A fleshy mass grows out laterally from the inner side of the 
zocecium near to the distal end, but not close up to it; this gradually becomes 
larger, and then below it a minute portion of calcareous shell commences to 

* Zeitsch. fiir wissensch. Zool. xx. p. 4 (1869). 
+ Tom. cit. p. 3. 
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grow and ultimately surrounds the ovicell (fig. 1). The mature ovicell is 

always directed laterally. 

A similar lateral pedunculate ovicell occurs in Bicellaria ciliata (L.) ; 

B. uniserialis, Hincks ; Stirparia ciliata, Robertson ; S. occidentalis, Rob. ; 

S. californica, Rob.; S. sp. 1, MS.; S. sp. 2, MS.; S. sp. 3, MS., 

Zanzibar. 

There are two or three forms with avicularia which may have to be called 

varieties of neritina, but all have similar ovicells, among them is B. robusta, 

MacG.*. Bugula calathus, Norm., B. dentata, Lamx., B. ditrupa, Busk, 

B. avicularia, L., B. Sabatieri, Calvet, B. Murrayana, Johnst., B. cucullata, 

Verrill, all have ovicells central—that is, attached by their whole width, 

commencing in the same way by a small projection over which the calcareous 

wall ultimately grows. Now all these species are so similar to B. neritina in 

most characters and in the avicularia, that we feel satisfied they all must 

remain in the same genus, in spite of the very marked difference in the ovicell. 

We have the lateral pedunculate form of ovicell in some Bicellaria and 

apparently in all Stirparia (a genus, in my opinion, most closely allied to 

Bicellaria, though not so closely to Bugula); on the other hand, in Bicellaria 

tuba, Busk, and other species of Bicellaria the ovicell is central and attached 

the whole width. 
The ovicells must be a most important character in classification, but finding 

the same two distinct forms occurring both in Bugula and in Bicellaria is a 
warning as to the care that must be exercised in using the ovicells or indeed 

any one character too exclusively. 
Loc. Atlantic, Mediterannean, Indian Ocean, Ceylon, (?) Australia, Loyalty 

Island, Rio de Janeiro, California; Honduras (6. M/.). Suez Bay, 10 fath. 

(10) ; Canal entrance, on buoy (14) ; Floating Stage (15) ; Suez (9, 13, 16, 
20) ; Khor Shinab, 10-12 fath. (3), collected by Crossland. 

BuGULA NERITINA, var. MINIMA, nov. (Plate 11. figs. 4-7.) 

Bugula neritina, Waters, “ Australian Bry.,” Ann. Mag. Nat. Hist. ser. 5, vol. xx. p. 91, 

pl. 4. figs. 8 & 15; and probably Thornely, “ Manaar,” p. 109, Rec. Indian Mus. p. 183. 

There are forms from the Red Sea in which the colour is much lighter than 

in B. neritina typica, but there are similar light brown linear pigment cells, 
both zoaria and zocecia are more delicate; the zocecia are shorter, being about 

0°65 mm. long, while the type is usually about 1-1 mm. There are, however, 
considerable variations in size; also in B. avicularia there is material 

variation in the colonies, and even in one colony I measured zocecia 0°55 long 

and others 1:1 mm. long. There are only about 6 zoccia from one bifurea- 
tion to the next in the var. minima, whereas the branches of the type are 
longer, having about 10 zoccia. The specimen from Ball’s Head, New 

* B. robusta, MacG., occurs in 8. Africa as well as in Australia. 
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South Wales, is stouter than the Red Sea one, but I think it must be placed 

with minima and perhaps shows us a link to B. robusta *. 
There is in minima a long beaked avicularium, growing from a tubular 

basis, close to the proximal end of the zocecium ; and here, again, there is 

variation in size, as those nearer the extremity are the longest and largest. 
Very stout radicles grow from the middle of the dorsal surface. 

The globular ovicell is attached to the side of the zocecium and opens 
laterally, Just as in the ordinary B. neritina, L.; B. robusta, MacG., has 

similar lateral ovicells, but the avicularia are nearly globular, while 
B. cucullata, Busk, has the avicularia somewhat higher and the ovicell 

terminal. Most of the Bugule have the avicularia attached near the distal 
end, but in this variety, in B. robusta, MacG., and in B. cucullata, Busk, they 

are near to the proximal end. In the Zanzibar specimens there are two or 
three clear spots on the dorsal surface, at the outer upper corner of the 
zocecium. The specimen from Khor Dongola have somewhat smaller zocecia 
and much smaller avicularia than those from Nersa Makdah. 

Loc. Ball’s Head, N. 8. Wales (W.). Prison Island, Zanzibar Channel, 

8 fath., on Meleagrina margaritifera ; Khor Dongola (2); Nersa Makdah, 
5 fath., on stem of antipatharian (12) ; Agig Suraya (21),—collected by 
Crossland. 

Other tropical species of Bugula are B. dentata, Lamx. ; B. mirabilis, Busk ; 
B. versicolor, Busk ; B. reticulata, var. unicornis, Busk. 

BEANIA INTERMEDIA (fincks). 

Diachoris intermedia, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. viii. (1881) p. 74, pl. 5. 
fig. 8; Thornely, Rec. Indian Mus. vol. i. pt. 3, no. 18 (1907) p. 184. 

Beania intermedia, MacG. Zool. Vict. dec. xx. (1890) p. 346, pl. 195. fig. 3; Waters, 
Ann. Mag. Nat. Hist. ser. 7, vol. xvii. (1906) p. 15, pl. 1. figs. 16-18. 

In the specimen from the Canal entrance, Red Sea, the spinous processes 

on each side, described by Hincks, are absent, whereas in the Chatham Isiand 

specimens they sometimes occur, but much lower than figured by Hincks, and 
very small. In the specimen that I figured there were none. 

Loc, Tasmania (LfHincks); Victoria (McG.), Napier and Wellington 
(Hamilton), Chatham Island (Waters). Lat. 6° 6’ 30” N., long. 81° 23’ E., 
32 fath., and off Ganjam Coast, 35 fath. (Thornely). Suez Canal entrance, 
also one zocecium on Amathia from s.s, ‘Thyra’ docked at Suez (9), collected 
by Crossland. 

MEMBRANIPORA SAvARTII (Audouin). (Plate 11. figs. 8-13.) 

Flustra Savartii, Aud. “Zool. WEgypte,” p. 240, pl. 10. fig. 10. 
Membranpora Savartii, Busk, Crag Polyzoa, p. 31, pl. 2. fig. 6 (1859). 

* Busk gave the name capensis, MS., to a S. African species, but from specimens in my 

collection, one of which was named by Busk, this is B. robusta, MacG. 
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Biflustra Savartii, Smitt, Floridan Bryozoa, pt. il. p. 20, pl. 4. figs. 92-95 (1873) ; Busk, 

Zool. Chall. Exp. vol. x. pt. xxx. p, 67, pl. 14. fig. 2; Manzoni, “ Castrocaro,” p. 38, pl. 2. 

fig. 17 (1875). 3 
 Biflustra delicatula, Busk, Crag Polyzoa, p. 72, pl. 2. fig. 7 (1859) ; Manzoni, Bry. Plioc. 

Ital. 2nd cont. p. 4, pl. 1. fig. 5 (1869) ; MacGillivray, Zool. Vict. dec. vi. p. 28, pl. 57. fig. 2. 

(1881). 

There has been much uncertainty concerning this species and its range; 

for Membranipore have been obtained from many places, only differing, firstly, 

in the absence of the two small tubercles shown by Savigny, and, secondly, 

some have a broad serrate denticle at the proximal end of the opesia. 

The specimens from Suakim (7) have neither tubercle nor serrate denticle, 

whereas a small incrusting specimen on Retepora from the Red Sea, lat. 16° 

N., long. 41° W., 30 fath., collected by Siemens & Liffler, has the serrate 

denticle directed inwards towards the basal wall (fig. 13). In the specimens 

from Suakim Harbour the zoarium is at first loosely incrusting, and from 

this adnate growth arise erect cylindrical or compressed branches dividing 

dichotomously (fig. 10). 

In these there is a row of communication plates across the distal wall about 

halfway between the front and the base ; sometimes the row is double or 

irregular, with a tendency to form two groups. In a specimen of Membrani- 

pora from Penang, which has large tubercles and a narrow brown line 

surrounding the zocecia as described by Busk for MM. denticulata, the two 

distal rosette-plates are near the base in the corner. This must probably 

be separated from Savarti. 

The specimens from Suakim are fragile and have not a great amount 

of caleureous matter, and there are no denticles either in the adnate portion 

or in the branches, though in specimens from Khor Dongola (4) there are no 

denticles in the younger portion, while they occur in the older branching 

parts ; but in neither case are they found in the adnate basal cells. 

MacGillivray * says, when speaking of J. delicatula, “the serrated denticle 

at the bottom of the aperture exists only in two or three cells of the Queens- 

cliff specimen and is altogether absent in those from (Jueensland ” ; and Busk, 

in describing MW. denticulata, says “ one or two rounded or triangular eminences 

(probably ovicells) are visible on many of the cells in front and below.” The 

tubercles are not described from the Crag, nor were they found by Smitt, but 

tubercles in this group are very variable; and I therefore follow other workers 

in placing under Savartii, Aud., species with and without tubercles. The 

simplest forms of the group have no tubercles, no serrate denticle, and the 

communication pores are more or less in a line, whereas in others the line is 
broken up into two groups. There are normaily four lateral rosette-plates. 

A specimen from Zanzibar has proximal narrow cervicorn denticles, and 
another from Zanzibar contains an astonishing amount of the parenchym 

* Prod. Zool. Vict. dee. Vi. p. 28. 
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threads which often form quite thick cords, seen, however, to be formed of 
finer threads. Granular masses, which stain, are sometimes included in these 

cords. 
There are 15 tentacles, and I have seen no intertentacular organs. 

Loc. Florida ; Victoria ; Queensland ; Ceylon ; Indian Ocean ; Zanzibar ; 

Khor Shinab (3), Khor Dongola, 9} fath. (4), Suakim, 5 fath. (7, 8), Suez 
Docks (20), collected by Crossland ; lat. 16° N., long. 41° W., 30 fath., and 

Gimsah Bay, collected by Loffler & Siemens. It is also found fossil in the 
Crag and the Tertiaries of Europe, Australia, and Egypt, and probably some 
Cretaceous fossils known under other names should be placed here, but the 
discussion of the fossils is postponed to a future occasion. 

MermMBRANIPORA ? BURSARIA (MacGillivray). (Plate 12. fig. 10.) 

Amphiblestium bursarium, MacG. Trans. R. Soc. Vict. vol. xi. (1886) p. (3), pl. 2. fig. 2. 

Siphonoporella bursaria, Thornely, ‘ Manaar,” p. 111. 

Miss Thornely is right in placing this with the Siphonoporella of Hincks, 
though it is doubtful whether the genus can be retained. I have a specimen 
from West Australia sent to me as Stphonoporella nodosa, Hincks, and which 
I believed to be the co-type, though it does not correspond entirely with 
Hincks’s figure and description, as it has a tubercle at each top corner of the 
zocecium and it has a vicarious avicularium, broader and shorter than the 

one figured on my WM. bursaria, var. phillipensis*. Hincks wrote “no 
avicularia,” and in no specimens that I have seen are they frequent, being 

only found here and there. Hincks does not seem to have correctly appre- 

ciated what he called a siphon, for it is a tube + or neck through which the 
polypide is extended from the broader part of the zocecium to the surface ; 
and in this group, instead of being central as in Micropora, Steganoporelia, 

Thalamoporella, it is frequently entirely to one side, with a large hollow 
space on the other side. In Mlicropora, as shown by Jullien, these two 
hollow spaces, or opesiules, contain the muscles, which pass from the base up 
to the membrane covering the zocecium, thus drawing the membrane down 
and acting as a compensation sac. Now in Stphonoporella nodosa, H., 
although usually lateral, we sometimes see a hollow on each side ; while, on 
the other hand, some specimens of M. bursaria, from Victoria, only occa- 
sionally show the lateral position, so that it may be readily overlooked. 

The Red Sea specimen, although in spirit, must have been long dead when 

collected, and I have been unsuccessful in obtaining any material for studying 
the opesial muscles ; however, the operculum is Membraniporidan, and we 

seem here to be able to follow the changes from such a form as JZ. Rosselii 
up to irregular Siphonoporella of Hincks. Sitphonoporella and Thairopora 

* Journ. Linn. Soc., Zool. vol. xxvi. (1898) p. 690, pl. 49. fig. 11. 

t+ See Waters, ‘On Australian Bry.,” Ann. Mag. Nat. Hist. ser. 5, vol. xx. p. 186 & fig. a. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 1a! 
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are surely synonyms, of which 7 hairopora is the more satisfactorily diagnosed. 
Harmer, in his “‘ Revision of the Genus Steganoporella,” refers to the structure 

of Siphonoporella *. 

Loc. Victoria, Ceylon; Engineer Island, Khor Dongola, collected by 

Crossland. 

MeEMBRANIPORA LIMOSA, sp. nov. (Plate 12. figs. 1-5.) 

The zoarium attains to at least 80 mm. in length, and is formed of long, 
quadrilateral, dichotomising branches ; except for a short distance below the 

bifureation there are four zocecia in a series; but where the branches divide 

the zoarium is hexagonal. It bifurcates at a rather narrow angle, about 40°, 

and in this respect corresponds with several species of Farciminaria. The 
zoarium is about 0°6 mm. in width, the horny walls are thick but contain a 

moderate layer of calcareous matter. At the bifurcation the walls of the 

zocecia become phenomenally thick, and in these thick-walled zocecia no 
polypides were found. 

The zocecia are about 0°85 mm. in length, and the opesia about 0°6 mm. 
At the base of the opesial opening there is a small denticle, which often 
spreads out at the end. ‘The denticle may easily be overlooked until 
preparations are made. No ovicells or avicularia have been found. ‘There 
are numerous distal pores round the edge. 

There are 15 tentacles, and sections do not reveal any intertentacular 
organ; but I have found it impossible to cut satisfactory sections of this 
species. 

The zoarial growth is the same as that of Farciminaria, but the zocecia are 

so Membraniporidan and similar to the M/. Savarti group, that it is placed 
under Membranipora. The ovicells of Farciminaria differ considerably from 
those of Membranipora. 

The zocecia are much shorter than in any ‘ Challenger’ Farciminaria, which 
vary from 1°26 mm. to 2°78 mm., while &. Alice, Jull. & Calv., is 2°36 to 

255 mm. Busk calls Fareeminaria an “ emphatically abyssal” genus, 
although F’. brasiliensis occurs from 32-400 fathoms. The M. limosa seems 
to be abundant, and is found from 10 fathoms in mud, from which cause the 
name is chosen. MacGillivray ¢ says that the three Australian species of 
Farciminaria were dredged from a depth of 10-15 fathoms. 

Busk, in his ‘ Challenger’ Report, gives the genus Farciminaria as “ sub- 
membranaceous or corneous,” but all have a thin calcareous skeleton ; even 

F, uncinata has thin caleareous walls, and the inner wall of the ovicell is 

entirely calcareous. F'. aculeata and other species have a Membraniporidan 

* Quart. Journ. Micros. Sci. vol. xliii. p. 232 &e. 
t Prod. Zool. Vict. dec. xvi. p. 219. 
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operculum, and doubtless Farciminaria and Membranipora are closely allied. 
Lareiminaria magna, B., has about 28 tentacles. 

M. limosa is much like Quadricellaria oblonga, d’Orb., from the Chalk. 

Loc. * Abundant in patches on the otherwise mud bottom of the Khuro,” 

Khor: Shinab, Red Sea, 10-12 fath. (3), and Khor Dongola, 20 fath., mud 
(2, 5), collected by Crossland. 

THALAMOPORELLA Rozrert (Audouin). (Plate 15. figs. 12-15.) 

Flustra Rozieri, Aud. Zool. Egypte, p. 239, pl. 8. fig. 9. 

Thalamoporella Roziert, Wincks, Ann. Mag. Nat. Hist. ser. 5, vol. xix. p. 164; Waters, 

Ann. Mag. Nat. Hist. ser. 5, vol. xx. p. 186; Kirkpatrick, Ann. Mag. Nat. Hist. ser. 6, vol. i. 
p. 75. 

Reptescharellina Roziert, d’Orb. Pal. Frang. vol. v. p. 453. 

Membranipora Rozieri, Busk, Brit. Mus. Cat. ii. p. 59, pl. 65. fig. 6; MacGillivray, 

Monog. of Tert. Polyzoa of Victoria, p. 52, pl. 6. fig. 10 (1895). 
Steginoporella Roziert, Smitt, Floridan Bry. p. 16, pl. 4. fig. 102. 

Steganoporella Rozxert, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. vi. p. 379 (28). 

Steganoporella Snutin, Hincks, Brit. Mar. Pcly. p. 178, pl. 24. fies. 5, 6 (1880) ; Gold- 

stein, Bry. from the Marion Island, Proc. Roy. Soc. Victoria, p. 7 note (1881). 

Thalamoporella Smuttn, Hincks, Journ. Linn. Soc., Zool. vol. xxi. (1887) p.123; Thornely, 
Ree. Indian Mus. vol. i. pt. 3, no. 15, p. 187 (1907). 

Steganoporella Rozert form indica, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. vi. p. 379 

(29), pl. 16. fig. 1; Waters, Q. J. Geol. Soc. vol. xxxvili. (1882) p. 505, vol. xli. (1885) 

p. 292; Philipps, “ Loyalty Island,” p. 440 (1889) ; Thornely, “‘ Manaar,” p. 112 (1905). 

The small tuberosity at the side of the aperture is very variable, and in 
specimens from Khor Dongola the knobs are sometimes developed, but not 

always, and are but small ; again, in those from Rasel Millan they are occa- 

sionally seen where the walls meet, while in specimens from the Cape Verde 
Islands they are practically absent. Hincks created a variety indica for 
those forms without a tuberosity; but this form is general from the Cape 
Verde Islands, through the Red Sea, Manaar, to Australia, recent and fossil. 

The size of the zocecia in all that I have seen is about the same. The ring- 

canal is very large, and the ovarian cells are surrounded by a coarse network. 
In the ovaria of most Bryozoa the ovarian cells are quite close together, and 
are surrounded by the follicle-cells, as figured by Vigelius * and others, but 
in some species these ovarian cells are partly surrounded by a coarse cellular 
network. ‘This structure must probably be compared with what I have 
described in a species of Alcyonidium fT. 

There are 17-19 tentacles. 

* Vigelius, W. L., “ Die Bryozoen .... des Willem Barents,” Bijdr. tot de Dierkunde, 
vol. xi. pl. il. fig. 39 (1884). 

+ “Bryozoa from Franz Josef Land,” Journ. Linn. Soc., Zool. vol. xxix. (1904) p, 180, 
pl. 20. figs. 8, 9, 10. 

IRS 
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The ovicell has frequently been described as bilobate, though apparently 
the real structure has not been appreciated, for it really is a double ovicell in 

which there are two or more larve, and in the sections cut one is a little older 

than the other. In one specimen there is an ovicell containing three larve, 
and in another ovicell there is an indication of there having been three. 

There is no complete divisional wall in the ovicell. 
On my specimens from Darnley Island, and in those described by Haswell 

from Holborn Island and Port Denison (Queensland), all of which form a 

tubular growth, no ovicells or avicularia have been seen, and without these 

organs it is impossible to feel absolutely certain of the determination. How- 
ever, the zocecia, in size and structure, are identical with those of Th. Roziert 

from other localities. 

Goldstein, Joc. cit., mentions it from Port Darwin as S. Smittii, and says 

that he has it “showing every stage from the ordinary encrusting form, 
through the frea, erect, hemescharal and escharal forms.” 

Loe. Florida (Sm.) ; Britain (/7/.); Mediterranean, in Busk collection as. 

Steganoporella bifoveolata, Heller; Manaar (7h.); Palk Bay, Galle (7h.) ; 

Pedro Shoal (7h.) ; Lifu (Ph.) ; Darnley Island (W.) ; Holborn and Port 

Denison, Queensland (Haswell) ; Mauritius (Kirkp.) ; Rio de Janeiro (B.) ;. 
Port Darwin (Gold.) ; West Australia (G'old.) ; Cape Verde Island (Cross. 
Coll.) ; Khor Dongola (19), Red Sea, collected by Crossland ; Gimsah Bay 
and Ras el Millan, collected by Hartmeyer. 

Fossil. Bairnsdale, Gippsland (W.) ; River Murray Cliffs (W.) ; Victoria 
(MacG.). 

TUBUCELLARIA CEREOIDES (Pallas). 

This has been dealt with in my paper on Tubucellaria, Journ. Linn. Soc... 
Zool. vol. xxx. (1907) p. 126, pls. 15 & 16. 

MICROPORELLA CORONATA (Audouin). (Plate 12. figs. 6-9.) 

Flustra coronata, Sav. & Aud. “ Descr. de l’Egypte,” p. 239, pl. 9. fig. 6. 

Flustra umbracula, Sav. & Aud. loc. cit. p. 239, pl. 9. tig. 7. 

Lepralia californica, Busk, Journ. Roy. Micr. Soc. vol. iv. p. 310, pl. 11. figs. 6, 7 (1856). 

Lepraha lunifera, Haswell, “Polyzoa from Queensland Coast,” Proc. Linn. Soc. New 

South Wales, vol. v. p. 40 (1881). 

Lepralia ciliata, vay., Waters, Ann. Mag. Nat. Hist. ser. 5, vol. xx. p. 188 (1887). 

The mandibles are long, directed straight forwards as figured by Savigny. 
The ovicells are not large, granular, and sometimes umbonate. There are 

usually 4 spines, though sometimes 5 or even 6, and there are large pore- 
chambers, about 16 to a zocecium. The mandibles have a projection on each. 

side directed inwards, not far from the base. 
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Flustra umbracula as figured by Savigny is very similar, although a lip is 
shown in fig. 7,, and the ovicells are large, but on fig. 74 not unduly so. 

The L. californica of Busk is shown with the avicularia high up, and he 
says “above,” which presumably means above the oral pore. Hincks shows 
the avicularia much lower down, and it is not clear that Hincks was describing 

the same species as Busk. 
I only know J. ciliata, Pall., If. corenata, Aud., I. impressa, Aud., 

M. Malusti, Aud., M. personata, Busk, from the tropics. J/. coronata belongs 
to the ciliata group, and it is a question whether it should be called a 
variety. 

Loc. Holborn Island, Queensland (Hasw.), Sydney ( Wat.), California (B.). 

From bottom of ship ‘Fayoum’ in Suez docks (18) & (20), collected by 

Crossland; Gimsah Bay, collected by Hartmeyer. [Nice and Ajaccio 

(Calvet) .] 

MicroporELLa CILIATA (Pallas). 

Loc. Cosmopolitan ; Engineer Island, Khor Dongola on Hydrocorallina, 
collected by Crossland; Ras el Millan, collected by Hartmeyer. 

SCHIZOPORELLA UNICORNIS, Johnston. (Plate 12. figs. 12, 13.) 

Leprakia unicornis, Johnst. Brit. Zooph. ed. 2, p. 820, pl. 57. fig. 1 (1847). 

Add to Miss Jelly’s list of synonyms :-— 
Lepralia unicornis, Barrois, Embryol. des Bryozoaires, p. 152, pl. 8. figs. 30, 33, 35, 37. 

Schizoporella unicornis, Pergens, “‘ Unters. an Seebryozoen,” Zool. Anzeiger, Nos. 317-318, 

p. 12 (1889); Waters, Quart. Journ. Geol. Soc. vol. xlvii. (1891) p. 27; Ortmann, Die 
Japanische Bryozoenfauna, p. 49, pl. 3. fig. 85 (1890); Calvet, Bry. Mar. de Cette, p. 40 

(1902) ; Bry. Mar. de Cétes de Corse, p. 20 (1902); Bry. de ‘ Hirondelle,’ p. 188 (1908) ; 

Nordyaard, Norwegen Fiords, p. 165, pl. 5. figs. 28, 25 (1905) ; Canu, Bry. Tert. dela Tunisie, 

Exp. Sc. dela Tunisie, p. 24, pl. 34 (1904) ; Thornely, “‘ Manaar,” p. 114; Neviani, Bull. Soc. 

Geol. Ital. vol. xv. p. 20, fig. 4 (1896); Bri. d. Form. plioc. & post-plice., op. ett. vol. xvii. 

p- 11; Bull. Soe. Romana p. gli St. Zool. vol. iv. pp. 6, 14, 20; pt.iv. p. 7; pt. v. p. 13; 
Bri. foss. di Carrubare, p. 511; Bri. foss. della Farnesina, Paleont. Ital. vol. i. p. 114, pl. 6. 
firs. 8-11 (1895); Bri. neog. delle Calabrie, op. ctt. vol. vi. p. 196 (1900). 

Reptoporina rugosa, d’Orb. Pal. Frang. vol. v. p. 448. See Waters, Ann, Mag. Nat. Hist. 

ser. 7, vol. xv. p. 8. 

This is a species about which there has been some confusion, and to a large 
extent it arose through Busk not recognising the differences between this 
species, S. sanguinea, Norm., and S. spinifera, Johnst.; but all three can be 

recognised by the opercula. In S. sanguinea the muscular attachment is 
close to the border, whereas in S. wnicornis the muscles are attached some 

little distance from the border. Further, in S. wnicornis oral glands have not 

been met with, while in S. sanguinea they are large and well developed. Gral 
glands have not been met with by me in any species of Schizoporella, where 
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the opercular attachments are some distance from the border, but they are 
known in S. sanguinea, Norm., S. Harmsworth, Waters, S. auriculata, Hass., 

S. serratimargo, Hincks, S. arrogata, Waters, S. linearis, Hass. 

S. unicornis, J., is one of the most abundant species in the northern 

hemisphere, and it was also very abundant throughout the whole of the 
Tertiaries, and therefore it is not surprising that it is subject to considerable 
variation. It has not been mentioned from Australia, but Mr. Hincks records 

it from 8. Africa. 
There are about 18 tentacles, and frequently in large pieces no ovicells are 

seen. It is frequently darkly pigmented. From the floating stage in Suez 
docks, which “ has been afloat several years,” there are pieces 1-2 em. thick 

composed of many layers, and from Cape Verde Island there is a piece about 
0:7 mm. thick, and about 17 em.x 14cm. They are not, however, formed of 
simply superimposed layers, but of superimposed zocecia, so that the lateral distal 
walls are continuous throughout the whole thickness. This regularity is a great 
surprise, and I hope to deal with it when I describe the Cape Verde collection ; 
however, I may state that Schizoporella viridis, Thornely, which also grows in 

solid pieces, has no such continuous growth, and in section the zocecia are 

seen to be one over another, alternately like tiles ; also in Cellepora there 1s 

considerable irregularity. In some solid growths of Bryozoa the layers are 
almost independent ; however, in multilayered Melicertilidee the cells occur 
in a definite position one over the other, in a way which surprised me when 
I made the sections*. The question now raised is a very large one, of 
some paleontological interest, but it has been recognised too late for full 

examination in this paper. 

Loc. Greenland, Scandinavia, British, Atlantic, Cape Verde Islands, Medi- 

terranean, Indian Ocean, Japan, Loyalty Islands, South Africa (//inck's). 
From Suez Docks (13) (15), Suez Canal entrance (14), ship ‘ Fayoum,’ Suez 
(20), Agig Suraya (21), Cape Verde Island (2) (3), Zanzibar from bottom of 

s.s. ‘Juba,’ which always remains in Zanzibar waters (511), collected by 

Crossland. 
Fossil. Throughout the Tertiaries of Hurope from the Bartonian of Italy, 

occurring in England, France, Austria, Russia, abundantly in Italy, Algiers, 
and Tunis. 

SCHIZOPORELLA UNICORNIS, var. (Plate 12. fig. 11.) 

There is a form concerning which it is doubtful whether it should be 
separated as a variety or not. The zoarium is Hemescharan, and often the 
adnate portion throws up tubular or cup-shaped growths, and the polypides 

extend diagonally across the zocecium with the oral aperture in one corner. 

* Ann. Mag. Nat. Hist. ser. 6, vol. viii. p. 52, pl. vi. figs. 4, 5 (1891). 
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This also is seen in typical S. wnicornis, though not usually as marked. 
This is what Pallas described as Eschara spongites *. 

Although many large pieces have been examined, no ovicells have been 
found. There are about 18 tentacles. The surface pores of this variety are 

usually larger than those of S. wnicornis typica. 
Pallas described this species, and referred to the diagonal arrangement of 

the polypides, and (p. 45) says “& osculo, ad alterum plerumque latus 
declinato.” He refers to figures by Imperato, Besler, and Gaultier ; but the 

figures of Imperato are very unsatisfactory, merely representing some 
incrusting growth on the root of a seaweed, but there is nothing to indicate 
the genus or species, or even the order. However, I have frequently seen 
Schizoporella sanguinea in the Mediterranean incrusting this seaweed just as 
ficured. Gaultier’s figure to which Pallas refers occurs on the back of a 
titlepage. The titlepage of each part has the figure of a coral on the back, 
and the tail-pieces are also corals, each with a short description. (Gaultier’s 
figure is very characteristic of what I described as S. errata, and the inscription 
underneath is “ Porus anguinus crustaceus tubulatus capsulis minimis ex 
Museo N. Gaultieri, No. 55.” This was known as ‘ Lapis Spongize,’ and was 

used medicinally. Doubtless the medicinal efficacy did not depend upon a 

strict adherence to one species or variety. 
This is not the S. spongites of Smitt, Hincks, and Thornely, showing how 

dangerous it is to try and identify species insufficiently described by older 

authors. 
I have seen this variety in Lamarck’s collection marked spongites, but there 

were some other things also with the same name. 
Loc. Mediterranean, Naples, Corsica. From s.s. ‘Thyra’ from the Medi 

terranean, docked in Suez after being there one month (9). 

SCHIZOPORELLA UNICORNIS, var. ANSATA, Johnst. 

There is a small piece on Lepralia japonica, Busk, from the Bay of Agig 
Suraya (21), collected by Crossland. The surface is thickly punctured, there 

* Eschara spongites, Pallas, Hlench. Zooph. p. 45 (1766); Lamouroux, Expos. Méthod. 

p. 2, pl. xli. fig. 3. 

Cellepora spongites, Risso, Hist. Nat. de ’Europe Mérid. vol. v. p. 337. 

Lepralia errata, Waters, “ Bry. of Naples,” Ann. Mag. Nat. Hist. ser. 5, vol. 1. p. 39, 

pl. 10. fig. 5 (1879) ; “The Use of the Opercula in the Determination of the Cheil. Bry.,” 

Proc. Manch. Lit. & Phil. Soc. vol. xviii. (1878) pl. 1. fig. 9. 
Schizoporella errata, Calvet, “Bry. Mar. des Cotes de Corse,” Tray. de l’Inst. de Zool. 

de l’Univ. de Montpellier, ser. 2, Mém. 12, p. 25 (1902). 
Porus anguinus, Gualtieri, Index Testarum que adserv. in Museo Gualtieri, figure on the 

back of the titlepave to part 4 (1742-1744). 
Cellepora spongites, Maratti, De Plantis Zoophytis et Lithophytis in Mari Mediterraneo 

viventibus, p. 56 (1776). 
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are no ovicells, the umbo is distinct, and the small triangular avicularia at 

each side are directed upwards, and there are also two large vicarious 

avicularia like those of Lepralia occlusa, Busk (see Pl. 14. fig. 1). Vicarious 

avicularia have not been found before, but there are so many cases in which 

they sometimes occur and sometimes do not, that it is clearly a character to 

which we must not attach too much importance. 

The appearance of S. unicornis, var. ansata, and S. linearis is very similar, 

but they can be distinguished by means of the opercula. 

A specimen from Suez in the British Museum would seem to be this species. 

It has similar vicarious avicularia, but no ovicells were found. Busk had 

marked it Duboisii, Aud., but I think we are hardly justified in considering it 

to be that species. 

SCHIZOPORELLA ARGENTEA, Hincks. (Plate 12. figs. 17, 18; Plate 13. 
mes, Io. IL.) 

Schizoporella argentea, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. vii. (1881) p. 158, pl. 9. 

fig. 6; op. cit. ser. 5, vol. xv. (1885) p. 254, pl. 9. fig. 6; Thornely, “ Manaar,’” p. 114 (1905). 

The zocecia are granular with small areolations round the border, and in 

some cases the granules near the border are arranged linearly like the 
beginning of ribs. There is a fairly large avicularium placed diagonally on 
the front, though in some pieces none are found. In the Red Sea specimens 
there is no avicularium in the aperture, nor are there any spines. The sinus 

of the aperture is very wide, and the operculum on the proximal edge has 

two projections instead of one, being quite different to any operculum yet 

met with, though reminding us of the operculum™* of the ovicelligerous 
zocecium of Fippothoa hyalina. The ovicell is large, long, perforated, and 

granular, and is closed by the operculum. 
The dorsal surface hag many large tubular projections for attachment ; but 

there is not the regularity described by Hincks, who says “ six prominent 
tubular projections,” for in the Red Sea specimens there is sometimes only 

one. There is no diaphragm separating this radicle projection, and the 
polypide may be distorted by the irregularity, or the testes may extend into 
the projection. 

There are 16-17 tentacles. 
A specimen from Tahiti, sent to me by Miss Jelly, only shows the avicularia 

to two zooecia, nor has it the oral spines, or the dorsal regularity described by 
Hincks. Apparently Hincks must have figured a somewhat exceptional 
piece, as my specimens are from the same lot as those described by him. In 

the African specimens the avicularium in the lip is more constant. 
Loe. “ Africa”’?; Tahiti; Manaar (Th.); Khor Dongola (2), Red Sea, 

Suakim (7), collected by Crossland. . 

* Quart. Journ. Geol. Soc. vol. xliii. pl. 8. fig. 43. 
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ScHIZOPORELLA VIRIDIS, Thornely. (Plate 18. figs. 1-8.) 

Schizoporella viridis, Thornely, “ Manaar,” p. 116, fig. 3. 

Schizoporella spiculifera, Busk, MSS. 

The zoarium forms solid masses composed of many layers. The zocecia are 

distinct, ovate, raised, with large pits having one, or sometimes two, per- 

forations at the base, but between the pits there are very small raised nodules. 

Oral aperture subtriangular, with a small, acute, triangular avicularium at 

one or both sides of the sinus. There are large zocecial avicularia about the 

same size and shape as the zocecia, and the mandibles are long and narrow, 

with an indentation at the base. 

The opercula have two muscular dots some distance from the wall of the 

operculum, and the poster is wide. 

There are about 25 tentacles, and no oral glands in the sections cut. 

There are but few ovicells, and these are large and globular, wider than a 

zocecium. The ovicell is formed of two calcareous layers, and on the outer 

one there are raised ridges irregularly radial; between these ridges the pores 

of the lower layer are seen, these pores are much smaller and more numerous 

than those on the surface of the zocecia. An ovicell broken down and showing 

the two layers is figured (fig. 2). The opening of the ovicell, which is a 

transverse slit, is quite separated from the oral aperture. The ovicell of 

Cellepora serratirostris, MacG.*, has a somewhat similar opening. 
The large lateral umbo, figured by Miss Thornely, has not been seen on the 

Red Sea specimens, and occurs only sparsely in those from Manaar. 

S. viridis is in many respects like Cellepora Raigii, Aud. (pl. vil. fig. 10), 
but Savigny figures it with a denticle, and therefore we must suppose that it 

was Smittia. Pl. vii. fig. 11 of Savigny has similar vicarious avicularia, but 
both this and the last have spines, whereas none are seen in the specimens 
from the Red Sea. Scehizoporella ampla, Kirkpatrick +, from Mauritius, has 

similar zocecial avicularia : also Lepralia edax has vicarious avicularia. The 

solid masses and the irregular, sometimes erect, form of the zocecia would 

suggest Cellepora ; but we see the same thing in other Schizoporella, and are 

thus shown how artificial the zocecial characters of Cellepora were. 
Loc. Manaar, coral-banks (Th.); Mediterranean, Busk Coll., Brit. Museum, 

99.7.1.2366 (as S. spiculifera) ; Khor Dongola, dredged on dead coral, 3 fath., 

near Engineer Island (1). Mr. Crossland writes: “this green, inerusting 

species abounds on stones and old cables of the Elect. Tel. Co., Suakim ” ; and 
also says, “the neighbourhood of Engineer Island is characterised by this 

species ” [Khor Dongonab |. 

* Prod. Zool. Vict. dec. xiii. p. 109, pl. 128. fig. 2. 
t+ Ann. Mag. Nat. Hist. ser. 6, vol. i. p. 76, pl. 7. fig. 4. 



148 MARINE BIOLOGY OF THE SUDANESE RED SEA, 

LEpRALIA, Johnston. 

In considering the position of this genus, now used provisionally, some of 
the remarks will apply to other genera, for many of our difficulties of classi- 
fication, both as regards species and genera, arise from ignoring the rule that 
a species or genus must have been SUFFICIENTLY DESCRIBED for it to be 
retained *, 

Lepralia, in the first edition of Johnston’s ‘ British Zoophytes,’ comprised 
7 species, which, according to present 1deas, would stand under 4, or, accordiny 

to some authors, 5 genera. In the second edition there are 37 species, now 

placed under 11 genera. Johnston, following the ideas of his time, based 
his genus on the species being incrusting, but now we know that this is an 

almost useless character in generic divisions. Hincks retained the name for 
a part of Johnston’s genus, though basing it upon zocecial characters. 

I quite agree with what various authors have said, that it would have been 
more satisfactory if Hineks had taken a new name, especially as Johnston’s 

first species, Hippothoa hyalina, did not fall into the new genus. We now 
recognise that from Hincks’s genera Lepralia, Schizoporella, and Cellepora 

some species will have to be removed and new groups formed ; yet the major 

part of Hincks’s Lepralia have the sides of the oral aperture more or less 
straight, or slightly curved with the proximal edge nearly straight, and with 
a lateral elongation at the side to which the muscles are attached. This has 
been called AHippoporina by Neviani ; but regarding this, further study is 
required, as the type of Aippoporina has an enlarged ovicelligerous zocecium, 
whereas some others have an external ovicell. 

As already stated, the first species, Hippothoa hyalina, did not fall into 
Hincks’s genus, as it belonged to a genus previously created by Lamouroux ; 
and it has been suggested that as the so-called type has gone, we must turn 
to the second species, Lepralia nitida, and take it as the type, and now 
replace the name Membraniporella by Lepralia ; but this is surely repeating 

Hincks’s mistake in a very exaggerated form, and causing confusion in 
several genera. 

How impossible it is to retain these old names at all cost is shown when we 

consider what the genus Cellularia was made to include, at least 8 genera of 
Cheilostomata and one of Cyclostomata. The first species is a Tubucellaria, 

but the genus Cellularia has been used in a variety of ways and its spelling 
altered. When we study the generic diagnosis of the older zoologists, sy 
even of careful zoologists like Pallas and Gray, we often find that absolutely 

* Ifa species is not recognisably described, then it is surely in the position of a manuscript 
species, and most workers coming upon a species only described in manuscript would adopt 
that name if there were no reason against so doing, but they are under no obligation to 
do so. 
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no character of any value is given, and the attempt to put new wine in old 
bottles has proved entirely impossible, and is causing great confusion in the 
nomenclature of the Bryozoa. Some of the diagnoses have conveyed so little 
information, that to help ourselves out of a difficulty we instinctively look to 
see’ what was included ; but then to take the first species, and say that is the 
type of a heterogeneous group incorrectly and insufticiently described, is not 

making for stability of classification. The rule that, if nothing is said to the 
contrary, the first species mentioned must be considered as the type, was not 
made so that, when an utterly inadequate diagnosis was given, yet we must 
of necessity retain this name for a genus, to be afterwards fully described, 

containing this species. 
However, a little more patience is still required, and I would repeat that 

we must not be in too great a hurry over re-classification, although recog- 

nising that important changes must come, and future classification must 

include new characters, for useful ones will be found in the opercula, their 

shape, attachment, and muscles; in varying characters of the ovicell— 

whether it is closed by the operculum or not; in the position of the testes 
and ovaria ; in the nature of the oral and avicularian glands ; in the way in 

which the zocecia are connected through the rosette-plates or pore-chambers ; 
in the primary zocecia : on the other hand, we have to recognise that Hincks 
attached far too much importance to peristomial characters. Thus, while 

recognising that changes will be made, present generic names and generic 

groupings can be provisionally used, and it is known that two or three com- 
petent workers are giving classification close attention, and in all probability 

we shall find that the present one gives us a useful basis, and that many 

known genera will be retained after removing species incorrectly placed in 

them. 
Out of the genus Lepralia of Hincks, Hippoporma, Cyclopora, and 

Monoporella have been formed. 

LEPRALIA JAPONICA, Busk. (Plate 13. figs. 10-12. 

Lepralia japonica, Busk, Zool. Chall. Exp. vol. x. pt. xxx. p. 143, pl. 17. fig. 5; Waters, 

Zool. Chall. Exp. vol. xxxi. pt. Ixxix. p. 26 (1889) ; Ortmann, “ Japanische Bryozoenfauna,” 

Arch. f. Naturgesch. vol. i. p. 39, pl. 1. fig. 11 (1890). 
Semieschara magna, VOrb. Pal. Franc. vol. v. p. 367 (1851). See Waters, Ann. Mag. Nat. 

Hist. ser. 7, vol. xv. (1905) p. 6. 
Lepralia gigas, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xv. (1885) p. 255, pl. 9. fig. 8; 

Kirkpatrick, Ann. Mag. Nat. Hist. ser. 6, vol. i. (1888) p. 78; Thornely, “ Manaar,” p. 120 

(1905). 
Leprala gigantea, Busk MSS. Brit. Mus. Coll. 

This occurs from the Sudan with unilaminate broad tubes (say 10 mm. 
diam.), which anastomose irregularly, forming a very large growth, for some 

pieces about 70 mm. across are evidently only fragments of large colonies. 
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There are about 25 tentacles. Only very few zocecia containing polypides 
have been found, and these only in a very unsatisfactory condition ; evidently 
good specimens are likely to reveal structures of interest. 

The ‘Challenger’ specimens have a broad avicularium by the side of the 
aperture, but they were not abundant, and were overlooked by Busk ; and, as 

mentioned in my ‘Challenger’ supplementary Report, the ovicell has very 

minute perforations. The ovicells are similar from all localities. The internal 
base of the ovicell has about three rows of large pores (fig. 10), and the lateral, 
distal, and basal walis of the zocecia have moderate-sized pores evenly dis- 
tributed over the surface. On the distal wall there may be about 10-15 pores. 
Sections show that two of the tentacles are larger than the others, extending 

beyond them, and having more large nuclei. This is the case in a large 

number of species. 

Mr. Crossland notes that “ large quantities of this Polyzoon * were trawled 
in the Bay of Agig Suraya (in the south part of the Sudan coast). The 
tubular branches are inhabited by a species of the Polycheete worm Cheto- 
pterus, and afford habitat to a very large number and variety of small 

Polycheeta ; smaller crustacea are fewer.” 

Loc. Cobie, Japan, 8-50 fath. (Chall.) ; Sagamibai, Kadsityama, slight 
depths, Maizuru, 385-40 fath., Japan (Ortm.) ; Island of Hnoshima, near 
Yokohama (Waters coll.) ; Mauritius (Azrkp.) ; Trincomalee, as L. gigas, 
Hinceks, and as L. gigantea, Busk, MSS., both specimens apparently received 
from Dr. Johnston (in Brit. Mus.) ; Gulf of Manaar (Lhornely). Khor 

Dongola, on shells (2), off Skukak, 9 fath. (11), trawled in the Bay of Agig 
Suraya (21), Red Sea; Wasin, Brit. Hast Africa, 10 fath. (501), collected by 

Crossland. 

LEPRALIA ? CUCULLATA, Busk. (Plate 15. figs. 1-5, 10.) 

Lepralia cucullata, Busk, Mar. Polyzoa, p. 81, pl. 96. figs. 4, 5 (1854) ; Heller, Verh. der 

k.-k. zool.-bot. Gesellsch. Wien, vol. xvii. (1867) p. 112; Manzoni, Bryozoi del Plioc. ant. di 
Castrocaro, p. 31, pl. 4. fig. 47 (1875) ; Waters, “‘ Bry. of Naples,’ Ann. Mac. Nat. Hist. 

ser. 5, vol. iii. (1879) p. 40, pl. 10. fig. 4; “ Use of the Opercula, &c.,” Proc. Manch. Lit. & 

Phil. Soc. vol. xviii. (1878) pl. 1. fig. 14; Seguenza, “ Formaz. Terz. nella Prov. di Reggio,” 

R. Accad. dei Lincei, a. cclxxvii. ser. 3. vi. (1880) pp. 829, 370; Calvet, ‘‘ Bry. Mar. de la 

Région de Cette,” Inst. Zool. de ?Univ. de Montpellier, ser. 2, p. 52 (1902); “Bry. Mar. 

de Corse,” op. cit. p. 27 (1902) ; Thornely, “ Manaar,” p. 120 (1905); Records of the Indian 

Mus. vol. i. pt. 3, no. 13, p. 190 (1907). 

? Cellepora ovoidea, Audouin (non Lam. & Lamx.), ‘ Desc. de Egypte,’ Hist. nat. vol. i. 
p. 288, pl. 8. fig. 1. 

Lepralia atrofusca, Busk, J. Micr. Sc. vol. iv. (1856) p. 178. 

Microporelia Watersi, De Stefani, Jejo Mont e Capo Vat. p. 129 (1884). 

Schizoporella airofusca, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xvii. p. 269, pl. 10. 

figs. 4,5; also var. dabiosa, Hincks, 1886. 

* This is the branching tubular form referred to by Crossland on p. 8 of this volume. 

* 
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Smittia cucullata, Neviani, “ Dei Bryoz. foss. Ital. 2%, cont.,” Boll. Soc. Geol. Ital. vol. xii. 

(1893) p. 125. 
Smittia (subgenus Watersipora) cucullata, Neviani, “ Brioz. foss. della Farnesina e Monte 

Mario,” Paleont. Italica, vol. i. p. 120 (1895) ; “ Brioz. Neog. delle Calabria,” op. ezt. vol. vi- 

p. 209 (1900). 

There is considerable variation in the peristome, so that both in the Medi- 
terranean and in the Atlantic the var. labiosa, so named independently by 
both Hincks and Calvet, is found, as well as the type. 

Some of the Red Sea specimens have quite thin shells, whereas in those I 
have seen from Naples, Trieste, Rapallo, and Cape Verde the shell is thick, 

and in these the whole zoarium is very dark, whereas those from the Red 
Sea are much lighter; some are even without pigment, only the operculum 
being dark. 

The operculum is very characteristic and does not vary in any of the 
forms ; at the side there are the two lighter places in the very dark operculum, 
and the two small hollow knobs near the base are distinctly seen. These 
apparently act as stops when the operculum is open (figs. 2, 3), and then the 
operculum is bent back nearly at right angles. The ovaria grow at the side 
of the zocecium, but the ovum passes for development into a sac at the distal 
end by the basal wall (fig. 4). This ovicell is what I have called a concealed 
ovicell. 

There are about 23-24 tentacles, with two larger than the others. 

No oral glands were found in the young or the mature zocecia until the 
ovicell was forming; however, when the ovaria are becoming large, two 

bodies begin to grow from the fleshy mass on the operculum (fig. 10), and 
when the ova are in the ovicell these become moderate-sized glands. This 
misled me at first into believing that there were no glands, and possibly 
glands will be found in the fully mature zocecia of other species where they 

have not yet been seen. 

In specimens from Trieste there is a band of darkly pigmented cells all 
round the stomach. A band of dark cells is known to occur in other species, 
but I have never seen any so dark as these; although they have been called 
liver-cells, they should perhaps be termed pancreatic. 

Loc. Aigean Seas (Busk), Adriatic, Naples, Trieste, Rapallo, Cette, Corsica, 

Mazatlan (Busk), Azores (Calv.), Manaar (Thornely), Galle and Cheduba 

(Th.), Arabian Sea (form labiosa), British Museum Coll.; “Cape St. Lucas,” 
California, in British Museum, 8. Africa (fide Burrows), Bottom of sailing- 

boat, Suez (16), s.s. ‘Thyra,’ Suez (9), Canal entrance, collected by Cross- 

land ; Ras el Millan, Sinai coast, collected by Hartmeyer; Cape Verde 
Islands, collected by Crossland. 

Fossil. Miocene, Pliocene, and post-Pliocene, from various localities in 

Italy. 
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LEPRALIA RoBUSTA, Hincks. (Plate 13. figs. 13, 14.) 

Lepralia robusta, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xiii. (1884) p. 360, pl. 13. 

fic. 4; Journ. Linn. Soc., Zool. vol. xxi. (1887) p. 181; Thornely, ‘‘Manaar,” p. 119 

(1905). 

The pore alluded to by Hincks and Thornely, but not figured, is not seen 

in my specimens. There are, however, pores at the base of the avicularium 

which might sometimes appear to be below the oral aperture. The avicu- 

larium has a thin bar across, which is in parts broken away. 

Loc. Mergui Archipelago (fincks) ; Gulf of Manaar (Thornely); Khor 

Dongola (6), Sudan Exped., collected by Crossland. 

LEPRALIA occLusA (Busk). (Plate 13. fig. 15; Plate 14. figs. 1-9, 13.) 

Escharoides occlusa, Busk, Zool. Chall. Exp. vol. x. pt. xxx. p. 150, pl. 21. fig. 8 (1884). 

Lepralia occlusa, Waters, Zool. Chall. Exp. vol. xxxi. p. 26, pl. 3. figs. 32-34 (1889) ; 

Kirkpatrick, Proc. R. Dublin Soe. n. s. vol. vi. (1890) p. 612. 

Zoarium much branched, about 50-70 mm. high ; branches compressed. 
There are vicarious avicularia having duck-billed shaped mandibles, 

spreading from a straight base (fig. 15). A ‘ Challenger’ specimen, from 
Station 186, Cape York, has these avicularia, and they occur in the specimens 
from British Hast Africa. There is in the Sudan specimens a small semi- 
circular avicularium at the proximal end of the zocecium, and in the Zanzibar 
specimens there are, besides this, also other semicircular ones scattered over 

the zooecium. 

Tentacles 17-19. 
There is a large multilobular gland situated at the distal end, near to the 

basal wall. A lobe may be hollow in the middle or closed, and may contain 

a homogeneous mass of small yellowish particles which do not stain. In the 
gland there are frequently semitransparent slightly refractive masses which 
may have the edges, in part, more or less straight or angular, while these 

masses sometimes appear amorphous (fig. 8). This gland is nearly round, or 
contracted towards the middle to form two hemispheres. The single duct 
from the gland is directed upwards, that is towards the operculum ; but 
shortly it divides into two, sometimes at the division expanding and 

forming two nearly globular organs (fig. 13), and the two tubes are con- 
tinued to the diaphragm. These tubes or ducts have thick cellular walls 
(fig. 4), and the contents of the tubes are the same yellowish unstainable 

material, sometimes containing bodies with more or less straight edges, as 

just described in the lobes. 
The gland, and sometimes the lobules, are surrounded by a membrane 

with nucleated cells (figs. 8,9). The number of lobes is considerable, and 

may reach to at least thirty. 

° 

| 
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Although all points are not fully elucidated, these are undoubtedly the 
oral glands to which I have referred in various papers. These glands were 
described in one species by Ostrumoff * in a Russian paper, of which a French 
translation was given in the ‘Archives Slaves de Biol.’ t+, and were mentioned 
in my ‘Challenger’ Suppl. Report, as well as in a paper “On Gland-like 
Bodies in the Bryozoa” tf, and in subsequent papers §. 

The oral glands are structures for which I have been on the look out for 
many years ; but a large proportion of ihe specimens received are not in 
a suitable condition for such examination, so that although I have cut 
sections of hundreds of species, as much has not been learnt about them as 
I hoped. However, I am now in a position to state that the glands occur 
in a large number of species in very varying forms and sizes, but only, so 
far as we know, in what we may for simplicity call the calcareous forms, 
that is, in the Hscharina of the older authors, being usually absent in the 
Cellularide, Membraniporide, Flustradice ||, &e., though even here there are 
traces in some which are probably vestigial, as in Bugula bicornis, Busk, &e. 

* Obshchestvo Estestvoispuitatelei, Kazan, vol. xvi. p. 26, pl. 1. fig. 17 (1886). 

+ “Etude Zool. & Morph. des Bry.,” Arch. Sl. de Biol. vol. i. (1886). (The translation 
omits the description of Lepralia pallasiana.) 

t Journ. Linn. Soce., Zool. vol. xxiv. (1892) p. 272, pl. 19. 

§ A large gland is figured in the description of Retepora hippocrepis, Waters, Veyage du 

S.Y. ‘Belgica, p. 85 (1904), and in Lhamphostomella costata, Lorenz, Journ, Linn. Soc., 
Zool. vol. xxviii. (1900) pl. 12. figs. 1, 2. 

|| [Since this paper was read Dr. Levinsen has given me a most interesting piece of 
Flustra abyssicola, Sars. In each zooecium hanging from the centre of the opercular region 
there is one yellow sac with homogeneous contents in the upper part, and darker granular 
or cellular contents in the lower. This occurs in zocecia with polypides, but is more 
conspicuous in older and empty zocecia, and then at the base of this sac, surrounding the 
end, there are a number of jarge cells looking much like small ovarian cells. There are, 
however, ovaria in the same zocecia. Dr. Levinsen also gave me a Flustra much like 

F. carbasea, EK. & 8., which has two long narrow bodies at the side of the zocecium suspended 

by a distinct duct. In longitudinal sections it is found that in some cases there are in these 
bodies conical groups of cells directed inwards towards the lumen. Sometimes these cells 
only occur in patches, and the walls are thick and structureless, so that in some states the 
greater part of the body is homogeneous. Haddon figured similar bodies in what he called 
F’. carbasea in his ‘ Budding in Polyzoa,” pl. 38. fig. 12, as /.¢., but he did not allude to 
them in the text. 

From sections made, it seems that these bodies and those in F. abyssicola may be testes, 
and, as already stated, Jullien described a gland in Cribrilina figularis as a testis (see Mém. 

de la Soe. Zool. de France, i. p. 270, pl. 10. figs. 1, 2, 1888). I have for many years made vain 
efforts to obtain C. figularis in good condition for examination. In many species of Bryozoa 
glands have been found in zocecia together with well-developed lateral testes, and it 
appears that oral glands may have different functions. Both species will be further studied 
and shortly figured, and it is to be ho ed that they may help towards clearing up some of 
the difficulties. | 
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In Reteporide they appear to be quite constant and well developed large 
sacs ; also in the holostomatous Celleporide, which should be separated as 
FToloporella *, they are very long and tubular, or even irregularly twisted 
(Pl. 16. fig. 7). In Smittia they are apparently always found, being very 
minute sacs close up to the tentacular sheath (PI. 15. fig. 11). In Lepralia 
they occur well developed in some species, though not so large as in Retepora, 

and it is one of the characters which must be used in endeavouring to bring 
the three genera Schizoporella, Lepralia, and Cellepora into better order. 
In Schizoporella they occur in some species, but I have so far only found 
them in species which have no muscular attachment close to the border, while 

in those with the muscular dots nearer together, as in S. unicornis, they have 
not been found. 

It will be seen that in a large number of species each gland is divided into 
two distinct parts, but the most highly developed of all is that of Lepralia 
occlusa, Busk ; then we pass to those with a terminal sac, as in Schizoporella 
sanguinea, Norm. ; next to those with only the one part, which may develop 
into long contorted tubes as in Holoporella vermiformis, nov. (Pl. 16. fig. 7) ; 

or, finally, they may occur as only a pair of small globes, consisting of but 
few cells close to the tentacular sheath, as in Smittza. In Cellepora caminata, 

Waters, the glands are tubular, forming !a lobe. This interesting species 
should be further studied in fresh material. The glands of Lepralia eliminata, 
Waters, are perhaps the most curious yet met with, and I therefore add 
figures (PI. 14. figs. 10, 11). At the end of the first tubular portion, and 
with only a slight attachment, there is a round globe which in sections is 

homogeneous or contains in parts, usually the upper part, stout rods or 
vermiform bodies. These rods may be seen in the upper portion of the duct 
or gland, and occasionally there seem to be traces of large cells in the globe. 
The glands of this species I am unable to understand. 

In various species I have seen a few abnormal growths of a smaller gland 

attached to the larger one, as figured in my Suppl. ‘ Challenger’ Report, 

pl. iti. fig. 15, but this structure is rare. 

In the avicularia there are also glands in a large number of species, and 
I figured those of Lepralia foliacea, Hl. & Sol.f (figs. 1, 4,5), and Retepora 

cellulosa, L.f (fig. 14). They also occur in the avicularia of Lepralia mar- 
garitifera, Q. & G., J. clivosa, Waters, Microporella ciliata var., Smitica 

trispinosa, Johnst., Porella plana, Hincks, P. acutirostris, Smitt, &e. The 

avicularian glands have also similar yellowish homogeneous contents, some- 

times with semitransparent bodies with more or less straight edges, as in 

* In the ‘ Challenger’ Cedlepora hastigera, B., there are enormous glands extending nearly 

the length of the zocecium, and again turned back about half this length, but the state of 

the Brit. Mus. slides does not permit of further study. 
t Journ. Linn. Soc., Zool. vol. xxiv (1892) pl. 19. figs. 1, 4, 5, 14. 
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LL. occlusa, and generally in the oral glands. Attention may be called to the 
fact that the glands, as a rule, occur in all the zocecia, and are not dependent 

upon the sexual condition of the zocecium, so that they do not seem to be 
connected with sexual processes. However, in Lepralia cucullata, Busk, 
which has a concealed ovicell (PI. 15. fig. 4), the glands only begin to grow 
when the ovicell is forming. In L. occlusa the gland is formed in the 
youngest zocecia, when the polypide is quite immature, and it looks like 
a growth from the tentacular sheath. 

There is no absolute proof as to the function of the glands, and some 
experiments I made many years ago on feeding with colours were not satis- 
factory, for the difficulties when dealing with opaque calcareous organisms 

are very great. Calvet™, however, states that he has not found that the 

glands absorb colour. There has always seemed much to suggest their 
being excretory organs, and in animals without a circulatory system we 
must not expect any such organ to exactly resemble those where there is 

an active circulation, nor with such glands surrounded by a membrane must 
we take it for granted that colour would be absorbed in the same way. The 
position f and varying shape also suggest comparison with salivary glands 
of insects, worms, &ec., but we are confronted by the fact that there are similar 

glands in the avicularia ; now these have no digestive organs, whereas the 
salivary glands are supposed to have a digestive function. 

T have induced my friend Mr. Henry Waddington, F'.L.8., to grow some 
Bryozoa in his aquarium in order to study this organ in specimens in perfect 
condition, and perhaps with his success in keeping marine animals, and his 
skill in microscopical manipulation, he or we may be able to throw light on 
the function of the organ. 

However, to return to what we definitely know. There is a secreting- 
gland, having very different forms in various species, which pours out the 
secretion close to the diaphragm, that is at the external opening. Should 
proof be found that these glands only remove waste products, then I suppose 
they must be called excretory. 

Very minute excretory organs are known in Lowosoma and Pedicellina, 
and have been described by Nitsche, Hatschek, Joliet, Harmer, Fottinger, 

Ehlers, Prouho, Schulze, and Gustay Stiasny f, who have cleared up points 

which were still uncertain; also Cori and others have considered that 

excretory organs occur in the Phylactolemata ; there is, however, no simi- 
larity between these small organs and those of the Cheilostomata. 

* “Bryozoaires Ectoproctes Marins,’ p. 286 (1900). 

t The similarity is perhaps not so great as appears at first sight, for the glands are not 
attached directly to the movable polypide, but to the zocecium which contains it, and it 

should be remembered that what is called the diaphragm is really a sphincter. 

t “Beitrag zur Kenntniss des Exkretionsapparates der Entoprocta,” Arbeit. zool. Inst. 
Wien, vol. xv. p. 183, pl. 1 (1905). 
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The genus Escharoides cannot be retained. Milne-Edwards gave the name 
for a “subgenus” of Cellepora for “especes dont les cellules sont rangées 
sur un seul plan et sont libres ou du moins bien distinctes dans une grande 
partie de leur longueur.” The species included are a most heterogeneous 
group, the first-named being Cellepora ovoidea, Lamx.,a species so slightly 
described that we shall never be sure what was intended. Smitt and 
Busk took the name for species with an avicularium in the lip, though 
not in any way corresponding with any of the species mentioned by 

Milne-Edwards. 
Tn all probability a new genus must be made for L. occlusa on account of 

the peculiar glands, but it is better to wait until the glands have been studied 
in various allied species. 

Loc. Crozet Isl., 210 fath.; Cape York, 8 fath.; Samboangan, 10 fath. - 

(Chall.) ; Torres Straits (Airkpatrick, and also var. areolata, K.) ; Murray 
Island, Torres Straits, 15-20 fath. Wasin, Brit. East Africa, 10 fath. 

(501 & 520), Ras Osowamembe, Zanzibar Channel, 10 fath. (504), 
Bay of Agig Suraya, South Sudan Coast, trawled (21), collected by 

Crossland. 

SMITTIA SPATHULATA, MacGillivray. 

Smittia reticulata, var. spathulata, MacG. Trans. Roy. Soc. Vict. vol. xix. (1882) p. 185 (6), 

pl. 3. fig. 14. 

Smittia reticulata, var., Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. viii. (1881) p. 128, 

but not var. spathulata, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xix. (1887) p. 304, pl. 9. 

fig. 35, which is my S. retzculata, var. mequalis. 

Smittia spathulata, Kirkpatrick, Proc. Roy. Dublin Soc. vol. vi. (1890) p, 619, pl. 17. 

fig. 1. 

From Khor Dongola there is a specimen with the zocecia placed very 
irregularly. The zocecia have large pores round the border, a broad 
avicularium on one side usually directed downwards, the peristome raised on 
each side, and two supra-oral spines. 

There are small round oral glands more or less attached to the tentacular 

sheath. The glands of Smittia are all small so far as my examination goes, 

though they are somewhat larger in the S. Landsborovii group than in the 
reticulata group. In appearance this is much like the Cellepora Raigit, 
Audouin, but there are pores round the border in these Red Sea specimens, 
and the avicularia usually are directed downwards, though with the irregular 
zocecia it is often difficult to know to which zoccium an avicularium belongs, 

in fact they often appear to be quite independent. 
Loc. Bass Straits; Victoria; Murray Island, Torres Straits; Brit. 

H. Africa (520), Khor Dongola (2), collected by Crossland ; Ras el Millan, 

collected by Hartmeyer. 
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SMITTIA MARMOREA (f7incks). (Plate 18. fig. 9.) 

Lepralia marmorea, Hincks, Ann. Mag. Nat. Hist. ser. 4, vol. xx. (1877) p. 214. 

Smittia marmorea, Hincks, Brit. Mar. Polyzoa, p. 350, pl. 36. figs. 3-5. 

‘There are only a few dried zocecia as figured, and although it, at first 
glance, seems to be Schizoporella, the resemblance to Hincks’s figure of 

S. marmorea is so close that it seems advisable to consider it as that species. 
The zoarium is incrusting, and the zocecia are subovate, smooth, with a row 

of pores round the border ; below the aperture, and a little to one side, there 

is an avicularium close up to the peristome. The peristome is much raised, 
but is sometimes wanting at the distal end, and may be wanting at the 
proximal. No lyrula is visibie; but the peristome, the shape of the 
operculum, and other characters are similar to those in the S. reticulata 

group ; however, the lyrula may be deeper down and so out of sight. The 

ovicell is unknown. Specimens like this occur from the Mediterranean and 
other places in the Red Sea, but none seen were in a satisfactory condition 

for study. 
This may be the Flustra Legentilii, Audouin. 

Loc. Suez (14), collected by Crossland. 

SMITTIA EGYPTIACA, sp. nov. (Plate 15. figs. 6, 9.) 

The adnate zoarium has the zocecia arranged radially and biserial—that is, 

the zocecia are in two longitudinal rows side by side, and then on each side 

of the two rows there is a straight, very thick divisional wall (fig. 9). 
I have described and figured a very similar structure in a fossil called 

Cellepora biradiata, Waters*. Zocecia subquadrate, only slightly raised, 

distinctly separated, surrounded by a row of large pores, surface granular. 

Oral aperture with a broad lyrula, and at each side, higher than the aperture, 
a small triangular avicularium directed downwards. The operculum has 
a chitinous ridge, curved upwards on each side and nearly meeting towards 
the middle of the operculum (fig. 8). S. obstructa, Waters, and S. tripora, 
Waters, both have more or less of a ridge across the operculum. The ovicells 
are wide, raised, globular, perforated within an area. 

S. egyptiaca is somewhat like S. dentata, Waters, from the Antarctic, but 
in the former the avicularia are placed higher and the lyrula is not dentate. 

The Zanzibar specimens have the surface smooth to slightly granular. 
Loc. Khor Dongola (19) and Engineer Island, collected by Crossland ; 

Ras el Millan, Sinai Coast, collected by Hartmeyer; Wasin, Brit. Hast 

Africa (520), collected by Crossland. 

* Quart. Journ. Geol. Soc. vol. xli. (1885) p. 306, pl. 7. figs. 11, 12. 

3 12* 
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SMITTIA EGYPTIACA, var. HEROOPOLITA, nov. (Plate 15. figs. 7, 8.) 

This has the zocecia in a double row as in the type, and has the chitinous 

ridge on the operculum as in S. egyptiaca, novy., but the zocecia are small, 

the side of the aperture is more raised, and there are larger avicularia at the 

border of the ovicell and elsewhere. The specimens have ovicells to almost. 

all the zocecia. 
Loc. From buoy at the entrance of the Canal at Suez (14), collected by 

Crossland. 

RuyNncHozoon corruGcatum (Thornely). (Plate 12. figs. 14-16.) 

Rhyncopora corrugata, Thornely, ‘‘ Manaar,” p. 118, fig. 5. 

Zoarium adnate. Zocecia lageniform, with large raised peristome, more 
elevated at the sides than elsewhere, and within it a small circular avicu-. 

larium which, in dried specimens, sometimes looks like an irregular denticle.. 
The surface of the zoarium is frequently covered with large nodules. The 
ovicell is recumbent, rather straight at the sides, with a large circular area at 
each side. The oral aperture is nearly round, with a wide “ poster,” and 
the operculum, which is of the Lagenipora type, has the muscular dots some: 

distance from the border. 
An imperfect dry specimen from a buoy at Suez was not understood 

until an undetermined specimen in better preservation from Suez Bay was 

found in the British Museum (Busk collection). After these specimens had 
been studied and figured, Miss Thornely kindly showed me her Manaar 
collection, and assisted me in the examination of the Liverpool University 

collection. 
The nodules on the Manaar specimens are not so pronounced as those from 

the Red Sea, in fact are sometimes absent. The peristome is, however, 

raised in the same way, and there is sometimes an avicularium within the 
peristome ; the denticle may then be the end of the avicularian chamber; 

and in the Manaar specimen, even when no avicularium is visible, there is 
sometimes a tube by the wall of the peristome, as if leading to an avicularian 

chamber. 
The zocecia of specimens from the buoy are larger than those in the 

British Museum, and from the variation in the secondary aperture I have 
a suspicion that R. corrugatum and R. incisor, Thornely, may be found 
to be the same species. I did not see any &. incisor in Liverpool with 

ovicells. 
Loc. Gulf of Manaar (Thornely); buoy at the entrance of the Suez 

Canal (14), Crossland collection ; Suez Bay (Busk coll.), British Museum,’ 
99.7.1.2012. 



A. W. WATERS—REPORT ON THE BRYOZOA. 159 

LaGEnrpora Costazit (Audouin), var. SPATHULATA, MacGillivray. 

Cellepora Costaztt, var. spathulata, MacG. Prod. Zool. of Victoria, dec. xv. p. 185, pl. 148. 

fie. 6. 

Zoarium pisiform. Zocecium erect, ovate ; peristome not much extended, 

with a triangular avicularium at one side. Opereulum nearly round, with the 
muscular dots a distance from the borders. Only one vicarious avicularium 

has been found. Ovicell \rather higher than is usual in Lagenipora, area 

perforated round the border. 
There are 13 tentacles. 
I believe that this is the C. Costazdi var. for which MacGillivray suggested 

the name spathulata*, though there is no mucro, neither does MacGillivray 
figure any. Also in some other species he speaks of a mucro where none 
is figured. 

Neviani has made a genus Costazia f, of which the L. Costazi is the type ; 
but his Costazia celleporina, Nev. t, belongs to the holostomatous group, 

showing that the genus was not based upon satisfactory characters. 
Lagenipora seems to be a very natural group, the opercula throughout 

being similar, and in most cases about the same size ; also the ovicell at the 

side of the peristome has a flat area and pores round the border. 
Loc. Dredged at Suez, among lamellibranchs covering the dock walls 

(no. 18). 

HOLOPORELLA, gen. noy. 

The lower lip of the aperture is more or less straight, the operculum has 
the muscles attached near the border, sometimes with a ridge § running 

inwards; the ovicell is a widely open cap. There are usually oral and vicarious 
avicularia, and the mandible of one of the two usually has a small projection 
from the base which Busk called the columella. Most species have an 

exceedingly minute avicularium at each side of the zocecium, at the distal 

end, but in some they are no longer functional, only vestigial (Pl. 17. figs. 22. 
23) ; also the oral glands are long and tubular, sometimes irregularly folded. 
Many species are very dark, nearly black. 

In 1879 I showed that the operculum of Cellepora sardonica, Waters, had 
a straight proximal edge; and Busk, in his ‘Challenger’ Report, makes a 
division (§ 1) of forms of Cellepora with a straight border to the oral aperture, 

* Zool. of Victoria, dec. xv. p. 185, pl. 148. figs. 5, 6 (1887). 

+ “ Bri. Neog. di alcune Loc. Ital.” pt. i1., Boll. Soc. Romano per gli Studi Zool. vol. iv. 
p. 239 (15), 1898. 

¢ “Coral e Bri. Neog. di Sardegna,” Boll. Soc. Geol. Ital. vol. xv. p. (24), 1896. 

§ The opercula of many Bryozoa have a ridge for the attachment of the tentacuiar 

sheath. 
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and also said that the avicularian mandible usually had a short median 

columella, but that it was absent from C. sardonica, Waters, and that this 

structure seemed to be confined to species from the southern hemisphere. As 
I have since shown, C. sardonica has two kinds of avicularia, one of which has 

a columella, and it is curious how in other species the columella occurs for the 

most part in one of the two but not in both; however, it is perhaps more 

frequent in the vicarious avicularia than in the oral. There area large number 
of species in the north and south tropics, in fact the holostomatous forms 
are much more largely represented in the tropics than the schizostomatous 

Cellepora. 
In 1888 MacGillivray *, speaking of the Cellepora as forming two groups— 

the Holostomata t and Schizostomata—separated Schismopora from Cellepora; 
but, as I have already indicated elsewhere, this was unfortunate, as all the 
species which we have long known as Cellepora, including what we may call 
the types, were thereby removed from Cellepora, and this new division, the 
Holostomata, remained under Cellepora. 

It will be recognised from my description that what I propose to call 
Holoporella has various characters by which it is very distinctly separated 
from Cellepora; and already from the old Cellepora a number of species have 
been removed to Lagenipora and Palmicellaria, and others fall into Osthimosia, 

Jull., or Schismopora, MacG. 
In these Red Sea collections there is one Lagenipora, but otherwise the 

Schizostomata group of the old Cellepora is unrepresented, which is strange 
considering how numerous they are in the Mediterranean, though we may 

still expect various species to be found in the Red Sea. 
Where the mandible has a columella, then the lucida always seems placed 

higher up than when there is no columella. 
Although the minute avicularia alluded to have not been mentioned 

previously, yet in various stages of development and frequency they occur in 

C. albirostris, Smitt ; C.apiculata, Busk; C. fusca, Busk ; C. hastigera, Busk ; 

C. honolulensis, Busk; C. aspera, Busk ; C. jacksoniensis, Busk; C. triden- 

ticulata, Busk. We must be alive to the possibility of some of these being 
synonyms. 

One species of Holoporella was, in a paper by Hincks, placed under both 

Monoporella albicans, Hincks, and Schizoporella aperta, Hincks, and is still 

quoted under these two names, although Hincks{ in a subsequent paper 

recognised their identity. An examination of the opercula would at once 
have shown that in spite of a different appearance of the specimens the 

* Prod. Zool. Vict. dec. xvii. p. 241 (1888). 

+ Ortmann in 1890, ‘ Japanische Bry.’ pp. 15, 16, makes the subfamily Holostomata for 

Lepraha, Smittia, &c., and Schizostomata for Schizoporella, &e. 
t Ann. Mag. Nat. ne ser. 6, vol. ix. (1893) p. 176. 

a 
" 
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structure was the same, and also that there was no relationship with 

Schizoporella *. 
The species of Holoporella known from the tropics are H. aspera (Busk) ; 

LH. albirostris (Sm.); H. aperta (Hincks); H. columnaris (Busk); H. discoidea 
(Busk), and var. frutetosa, Kirkp.; H. fusca (Busk) ; H. granulosa (Hasw.) ; 

Hf, fossa (Hasw.) ; H. imbellis (Busk) ; H. lewis (Hasw.) ; H. mamillata 
(Busk) ; H. speciosa (MacG.); H. simplea (MacG.) ; H. tridenticulata (Busk) ; 
HT. samboangensis (Busk) ; H. turrita(Sm.) ; H. Descostilsi (Aud.); H. vermi- 

formis, nov. ; H. pigmentaria, nov. 

The diagnosis of Monoporella, Hincks, would apply to Holoporella, but 
H. nodulifera and H. lepida could not be united to Holoporella, so that a 
fuller diagnosis of Monoporella is required, as it is probably a good genus. 

HoLopoRELLA APERTA (Hincks). (Plate 18. figs. 20-23.) 

Schizoporella aperta, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. ix. (1882) p. 89, pl. 5. 

fiz, 3; op. cit. ser. 6, vol. xi. p. 176 (1893); Thornely, “ Manaar,” p. 114 (1905); Rec. of 

Indian Museum, vol. i. pt. 3, no. 13 (1907) p. 189. 

Monoporella albicans, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. ix. (1882) p. 86, pl. 5. 

fies. 5a, b; Waters, op. cit. ser. 7, vol. xv. p. 16; Thornely, “ Manaar,” p. 113 (1905). 

Cellepora brunnea, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xiii. (1884) p. 80; Journ. 

Linn. Soc., Zool. vol. xxi. (1887) p. 182. 

* As the examination of the opercula has so largely assisted in establishing this genus, it 

may be well for a moment to consider why it is, that the operculum furnishes such useful 

characters in classification, in fact far away the most useful. When in my paper “ On the 

use of the Opercula, &c.” (Proc. Manchester Lit. & Phil. Soc. vol. xviii. p. 8, pl. i., 1878), 

I first showed how they might be used, it was principally as indicating the shape ofthe 

oral aperture, which it is often difficult or impossible to examine, for the peristome may 

hide the aperture, or it may even be well inside the zowcium, directed towards the distal 

end. In nearly all cases the amount of individual variation is extremely small, so that in 

a slide of 50 opercula there may be no apparent variation. The importance of noticing the 

position of the muscular attachment was alluded to, and this is a point that extended 

examination shows is of the first importance. 
The operculum as it must now be studied, however, shows not only the size and shape 

of the aperture, but also the position of the muscles in the zocecium ; and it is influenced 

by the compensation-chamber, by whether it has to close the ovicell, and by the way in 

which the tentacular sheath is attached. The operculum is nearly always hinged to teeth 

or condyles at each side, and these are often indicated on the opercula, and, further, from 

the operculum grows the tentacle-sheath for the new bud. Thus the operculum alone bears 

the impress of many important zocecial characters. 
The mandibles also furnish some characters, but are extremely variable in size and are 

subject to great modifications, and we must not expect them to give as valuable information 

as the opercula. The positions of the muscles, lucida, and columella are, however, useful. 

I may add that many species can be determined by means of decalcified sections alone, 

and as the anatomy is more studied it will be possible to determine a larger number in 

this way. 
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? Schismopora cucullata, Maplestone, “ Lord Howe Island,” Proc. Roy. Soe. Vict. n. s 
vol. xvii. (1905) p. 389, pl. 29. fies. 7, 8. 

Cellepora albicans, Waters, Quart. Journ. Geol. Soc. vol. xxxviii. (1882) p. 512. 

There is no true opercular sinus, but there are two wide denticles in the 

oral aperture, which sometimes nearly meet and are frequently unsymmetrical. 
The operculum is entire below, and in the same way “ Schizoporella”’ 
subsinuata, Hincks, has a notch in the peristome without the operculum 

corresponding, and has therefore to be removed from Schizoporella. These 
teeth in the specimens from Ras el Millan are very pronounced (see Pl. 18. 
fig. 20), but in those from the Bay of Agig they are small and only form 

a square notch. There are two or four tapering oral spines and a minute 

semicircular avicularium on a short rostrum below the aperture, the surface 

of the zocecium is granular, and there is a row of pores round the border. 
There are large, erect, vicarious avicularia, and the mandible has the columella 

characteristic of the group. The ovicell is a wide open cap, also a generic 
character. The oral aperture is not so large as in most of the genus, and 
the operculum has the two ridges turning inwards as in C, tuberculata, Busk, 

C. jacksoniensis, Busk, C. polymorpha, var. samboangensis, Busk, C. tridenti- 

culata, Busk, C. atlantica, MS. Busk. 
There are about 17 tentacles. 

It has been overlooked by some authors that Hincks, in 1893, said that he 

found on re-examination that the Monoporella albicans, Hincks, and Schizo- 

porella aperta, Hincks, were synonyms. 

Loc. Singapore or Philippines (Hincks), Andamans (Th.), Kalingapatam 
(Th.), Manaar (Th.). Ras Osowamembe, Zanzibar Channel (504). Red Sea; 
Bay of Agig Suraya (21), Khor Dongola (19), Khor Shinab, 10-12 fath. (3), 

Shukuk, 9 fath. (11), Suez (18), collected by Crossland; Ras el Millan, 

Sinai coast, and Gimsah Bay, collected by Hartmeyer. Cuba, d’Orbigny 
coll., Mus. d’Hist nat. Paris, 13782. 

Fossil. Bairnsdale, Victoria ( Waters). 

HonoporeLia Descostinsu (Audouin). (Plate 16. figs. 1, 2, 3.) 

Cellepora Descostilsii, Aud. “ Expéd. de l’Egypte,” Zool. p. 238, pl. 7. fig. 11; d’Orb. 
Paléont. Frang. vol. v. p. 401. 

Zoarium formed of several layers. Zocecia coarsely granular, with a few 
large pores visible in the younger zocecia. The lower lip is much raised into 
a narrow ridge, as shown by Savigny. 

The large vicarious avicularia stand up erect in many cases, as figured by 
Savigny, and the border is serrate. The lower edge of the operculum is 
straight, and the muscular attachments are high up close to the side. The 
denticle or condyle at each side of the oral aperture can sometimes be 
distinguished. There is, as a rule, no oral avicularium in the lip, though in 

looking over considerable pieces I have seen one or two. The mandible of 

RR a a hos i aS a ae a 
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the vicarious avicularium has the lucida low down, and there is no columella, 

which occurs in the mandibles of most species of //oloporella. The ovicell is 

a wide open cap (fig. 1), as usual in the genus. The small piece from Ras 
el Millan has two oral spines, and the oral glands are tubular and more or 

less contorted. 
Loc. “ Polyzoa from lamellibranch shells, 30.11.04. Dredged near the 

quay-wall, Suez” (18), collected by Crossland ; Ras el Millan, Red Sea, 

collected by Hartmeyer. 

HoLopoRELLA PIGMENTARIA, sp.nov. (PI. 15. figs. 16-19; Pl. 16. figs. 9-16; 

Pl. 17. figs. 22-23.) 

The zoarium, formed by several layers of zocecia, is irregularly mamillate; 
the surface is very dark or black, though sometimes the raised mamilla 

is white. 
The zocecia near the growing edge are horizontal, with pores round the 

border, and the rest of the coarsely granular or nodulated surface is im- 

perforate. A rostrum projecting from the lower lip has a triangular 
avicularium. There are vicarious avicularia, serrate at the edge, having 
long spatulate mandibles without a columella. Besides the ordinary pores 
round the border of the zocecium, there is a large one belonging to the two 
neighbouring zoccia (Pl. 15. fig. 16). In specimens from Ras el Millan 
there are also very minute avicularia by the side of the zocecium (PI. 1%. 
figs. 22, av., 23); however, in various species of Holoporella these minute 

avicularia are only seen on a few of the zoccia, while in others they are 

general. 
There are 17 tentacles, and the glands are tubular, though not so long as 

in some other species. 
This species is much like Cellepora mamullata, Busk, and it is separated 

from it with diffidence, but the operculum spreads out at the base, whereas in 

C. mamillata the operculum, prepared from the type, has the sides nearly 

straight. 
The fact of the zoarium being mamillated is not of primary importance, 

as there are many species in which the zoccia are in the same way arranged 

in regular heaps. 
This is a dark species, and a further study of the pigment in C. vermiformus, 

Waters, C. albirostris, Smitt, &c., would be of considerable value. 

The colour is caused by a quantity of light brown, round cells with minute 
nucleus near the border. ‘These are found inside the zocecium near the 
walls and sometimes a few close up to the tentacular sheath ; then they fill 
the pore-tubes, and on the outer surface of the zocecium spread from one 
pore-tube to another, gradually forming a thick layer over a good part of the 
surface of the zocecium (PI. 16. fig. 16). On the front of the zocecium the 
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layer of pigment is situated immediately under the external membrane, and 
the pigment is also found in the avicularium. The appearance of these 
pigment-masses is much like that of a piece of old cork. It should not be 
forgotten that there is a membrane across the bottom and the top of the 
pore-tube, but yet these pigment-cells occur not only in the pore-tubes but 
also above and below them. 

In the zocecia without polypides the opercula have near the proximal 
border a slight projection (PI. 16. fig. 10), which is irregular and sometimes 
grows into a long tube. In one case this long tube has a round body at the 
end (fig. 12), in another there are projections at various points near the base 
of this tongue, and then the narrow tube is curled at the end (fig. 13), The 
commencement of this tongue is by two slight outgrowths of three or four 
cells ; thus at first it is paired. 

We have here the commencement of the tentacular sheath, and Harmer * 

has described the budding polypide of Flustra papyrea, Pall., as derived 
from the two angles of the operculum. In H. pigmentaria [ have only seen 

the one case of the earliest stage, but several where the commencement of 
the tentacular sheath can be recognised, and there are many with the various 

digitiform processes (fig. 11). 

Similar growth occurs in other Holoporella; and in Flustra membranaceo- 

truncata, Sm., and Lepralia lonchea, Busk, I have seen a tube identical 

with fig. 12; also in Schizoporella polystomella, Reuss, there is in some 
of the zocecia a projection or round body by the operculum, which is seen 
in various stages and commences as a double excrescence. Of course we 
have to look for these growths in zocecia where the original polypide has 
died down and where a fresh growth of polypides is commencing, showing 
the importance of examining the colonies in all conditions; for specimens 
which at first seem valueless on account of containing few or no polypides 
may give valuable information on several points. It is difficult to dis- 
tinguish between the growing and the reverse or absorbing process, and 
further examination is here required before we can be quite certain of the 
interpretation. 

Loe. Khor Dongola (2) on Meleagrina margaritifera, L., collected by 

Crossland ; Ras el Millan, collected by Hartmeyer ; Gimsah Bay, Gulf of 
Suez, cellecied by Hartmeyer ; Djibouti (Golf de Badjourah), Récif de 
Marabout, Red Sea, collected by Mons. Ch. Gravier, who gave me a small 

plece. 

HOLOPORELLA VERMIFORMIS, nov. (Plate 16. figs. 4-8.) 

Zoarium incrusting, darkly pigmented, forming several layers, recumbent 
at the edges. Zocecia smooth, with large pores round the border. The base 

* “Nature of Excretory Processes,” Quart. Journ. Micros. Se. 1891, p. 188. 
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of the oral aperture forms a large are, and the operculum becomes wider at 

the proximal edge ; on the lower lip to one side there is a small raised 

avicularium directed laterally and a peristomial fissure ; however, many of 
the zocecia have the lower lip entire, without any avicularia, but only a 
ridge, as in H. Descostils, Aud. Only a very few vicarious avicularia have 
been met with, and these have a large nearly semicircular mandible (fig. 5) 
without columella. 

There are columnar processes, usually at right angles to the base of the 
zoarium, or arising at the side of the zocecium, and they pass up from 
a lower layer of zocecia, though not through a large number of layers as in 
AM. columnaris, Busk, nor are they as large. 

The oral glands are long and contorted in various directions like a 
wriggling worm (fig. 7), and on this account the name vermiformis is given. 
The walls of these glands are rather thin, in most cases like the walls of the 

tentacular sheath, and are without any of the large cells found in the glands 
of Schizoporella, Snuttia, &c., so that there is no appearance of secreting-cells. 
The contents of the tube are the yellowish material that we have seen 
elsewhere. 

This is much like the H. pertusa, Smitt, but he gives the aperture as 

0-31 mm. wide, whereas in the present species it is only about half that width. 

However, in the small pieces from the Red Sea given to me by Professor 
Keller, there was, besides H. piymentaria, noy., a form with large zocecia 

and large apertures, which seems to be the HH. (Cellepora) pertusa of Smitt, 
although even here the operculum does not come up to the size given by 
Smitt, not being more than 0°26 mm. wide. There are very large semi- 
circular avicularia directed inwards over the oral aperture (fig. 18), and also 
avicularia of various sizes, the mandibles of which have a well-marked 

columella (Pl. 16. figs. 17-21). 
Loc. From ship ‘ Fayoum’ in Suez docks, 8 months (20). 

BERLIN COLLECTION. 

CANDA ARACHNOIDES, Lamourow.. 

In the specimens examined from the Red Sea only two anterior avicularia 
were found, except those on the ovicells; but I * have already mentioned that 
in some Australian pieces no avicularia are found, whereas they are common 

in others. In its zoarial growth it so much resembles C. retiformis, Smitt, 

that we cannot always be sure which of the two some of the older authors 
had before them, though the characteristic seutum enables C. retiformis to be 

* Ann. Mag. Nat. Hisé. ser. 5, vol. xx. p. 89. 



166 MARINE BIOLOGY OF THE SUDANESE RED SEA. 

distinguished. The C. retiformis from Zanzibar has only a few anterior 
avicularia, and these are in the neighbourhood of the bifurcation, whereas 
Miss Philipps mentions them as general along the median line. Smitt did 
not find any, and in the Japan specimen there are but a few large avicularia 
with narrow mandibles, in this case also near the bifurcation. 

Maplestone says 16 tentacles, and this is the number I find in the Red Sea 
specimens. 

Loc. Australia ; Tasmania; New Zealand ; Timor ; Brazil (fide Philipps), 
Enoshima, nr. Yokohama, Japan (Waters coll.) ; lat. 16° 45’ N., long. 
40° 30' W., collected by Lofter & Siemens ; Gimsah Bay, Gulf of Suez, 
collected by Hartmeyer. 

SCRUPOCELLARIA CERVICORNIS, Busi: 

For synonyms see Miss Jelly’s Catalogue, and add :— 
Haswell, W. A., “ Polyzoa from the Queensland Coast,” Proc. Linn. Soc. N.S. Wales, 

vol, v. p. 37; Meissner, Jena Denk. vol. viii. p. 730; Thornely, “ Manaar,” p. 109; Records 
of Indian Mus. vol. i. pt. 3, no. 13, p. 181. 

A specimen from Ras el Millan, Red Sea, has the outer spine cervicorn, 
or at least divided. This is also the case in a specimen from Lizard Island, 
Queensland, in my collection ; on the other hand, in a specimen from Wasin, 
Brit. East Afriea, there is a very stout spine on each side, and both are 
usually divided; the anterior and lateral avicularia are small, and the vibracular 
chambers are longer thanin the Red Sea specimen. I do not find the lateral 
spines by the avicularium, to which Hincks alludes, and doubt whether the 
species he described was really cervicornis. 

Loc. Cumberland Island (Busk) ; Victoria (J/acG.) ; Queensland (Hasw. 
S Wat.) ; Gulf of Manaar (7h.) ; Florida, 7-17 fath. ; Amboina (Meissner) ; 
Arabian Sea (Brit. Mus.) ; Ras el Millan, Sinai coast, Red Sea, collected 
by Hartmeyer; Wasin, Brit. East Africa (522), 20 fath., collected by 
Crossland. 

MEMBRANIPORA TRIFOLIUM, form mrvor, Hincks. 

Membranipora trifolium, form minor, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. vi. (1880) 
p. 87, pl. 11. fig. 6; op. cit. ser. d, vol. xv. (1885) p. 255, pl. 8. fig. 7; Waters, op. cit. 
ser. 7, vol. xvii. (1906) p. 14. 

Membranipora papillata, Busk, Zool. Chall. Exp. vol. x. pt. xxx. p. 66, pl. 33. fig. 1 
(1884). 

Loc. Bahia and Tahiti (Hincks) ; Philippine Islands ( Chall.) ; Wanganui, 
Chatham Islands (Waters) ; Singapore (I saw a specimen in Jullien’s 
collection); Um el Jerman, Gulf of Suez, Red Sea, collected by 
Hartmeyer. 

at ee a 

i i nl AC ar cee, 
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MeEmMBRANIPORA ARAGOI (Audowin). 

Flustra Aragot, Aud. Descrip. de ’Egypte, Hist. nat. p. 240, pl. 10. fig. 1. 

Reptescharella Aragoi, d’ Orb, Pal. France. vol. v. p. 465. 

There is a small piece from Gimsah Bay, but in a most unsatisfactory 
condition, which it has not been possible to clean or preserve properly. 
There are but few spines, which meet on the central line; they are broad and 

much flattened out horizontally. The lateral projections over the distal end 
of the apersure which Savigny figured could not be made out, but apparently 
the processes in JZ. sceletos*, Busk, from Madeira are very similar. 

In sceletos the spines are compressed instead of being flat, but the two 
species are apparently related though distinct. Both have large zocecia. 

FARCIMIA OCULATA (Busk). 

Neilia oculata, Busk, Brit. Mus. Cat. p. 18, pl. 64. fig. 6 & pl. 65 bis, fig. 4 (1852) ;, 

Thornely, “ Manaar,” p. 110 (1905); Records of Indian Museum, vol. i. pt. 3, no. 13, p. 185 

(1907). 
Farcima oculata, Waters, Ann. Mag. Nat. Hist. ser. 5, vol. xx. (1887) p. 92; 

MacGillivray, Tert. Poly. Vict. p. 50, pl. 6. figs. 6, 7 (1895). 

Cellaria quadrilatera, VOrb. Pal. Frang. vol. v. p. 29 (1850). 
For other synonyms see Miss Jelly’s Catalogue. 

Miss Jelly in her Catalogue calls this Farcimia tenella, Lamk., but with 

this specific name I cannot agree, seeing that Lamarck only gave a very 
short description, which might be sppaligal to several species or even genera, 
as, for instance, Harcimia (Membr anipora) articulata +, Waters. 

D’Orbigny in Pal. Frane. v. pp. 28, 29, mentions Cellaria tenella, Lamk.,. 

and also C. quadrilatera, d’Orb., and from examination of d’Orbigny’s 

collection I have shown this last to be F. oculata, Busk. 

There are about 12 tentacles in the Red Sea specimens. 

Loc. Florida; off Bahia; Torres Straits ; Bass’s Straits ; Queensland ; 

Victoria; Cape Grenville; Heard Island; Crozet Island; Philippine 

Islands; Mergui Archipelago; Ceylon; Gaspar Str. and Andamans ;. 
lat. 15° N., long. 41° E., 18 fath., collected by Loffler & Siemens ; Wasin, 

Brit. E. Africa, 10 fath. ; Prison Island, Ras Osowamembe, and Moweni 

Bay, Zanzibar, 6 fath., collected by Crossland. 

Fossil. Muddy Creek and Wauru Ponds (Victoria). 

* Waters, “ Membraniporide,” Journ. Linn. Soe., Zool. vol. xxvi. (1898) pl. 49. fig. 2-5. 
Tt Quart. Journ. Geol. Soc. vol. xxxviii. p. 264, pl. 8. figs. 15, 16 (1882). This has since 

been called appendiculata by Hincks, and although he published a long note (Ann. Mag. 

Nat. Hist: ser. 6, vol. xi. p. 177) maintaining that I was not right in uniting the two species, 
yet it is clear that Hincks had not correctly appreciated the avicularium. What he figures 

is the side of the avicularian chamber, while the avicularian opening and mandible are very 

small, directed right and left of Hincks’s figure. MacGillivray recently confirmed my view 

of the identity of the two species (Tert. Poly. of Victoria, p. 50, pl. 6. fig. 5). 
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CHAPERIA TROPICA, sp. nov. (Plate 17. fig. 1.) 

The area occupies about half the front of the zocecium and the opesial 
aperture is straight below. At the proximal end of the zocecium there is a 
large raised process, dividing at the end laterally in a cervicorn manner, 
and on the front of this process there is a triangular ayicularium. The 
ovicell is broad, subimmersed. 

This seems to belong to the C. minax group, and has some relationship 

with C. umbonata, but differs in having the aviculariam on the front. It 
seems nearest allied to C. cylindracea, var. protecta*, Waters, from the 
Antarctic, but in that case the process has lateral branches. 

Loc. Gimsah Bay, Red Sea, collected by Hartmeyer. Growing on stone. 

MicroporELtia Maxusit (Audowin). 

See Miss Jelly’s Catalogue and add :— 

Reploporina hexagona, dOrb. Pal. Franc. vol. v. p. 444. See Waters, Ann. Mag. Nat. 

Hist. ser. 7, vol. xv. (1905) p. 8. 

Although M/. Malus, Aud., is so widely distributed I have only come upon 
one piece in these collections. 

Loe. Cosmopolitan. Um el Jerman, Gulf of Suez, on Retepora jermanensis 
nov. 

Fossil. In the Tertiaries of Europe, Australia, and Patagonia. 

SCHIZOPORELLA NIVEA, Busk. (Plate 17. figs. 2-4.) 

Schizoporella nivea, Busk, Zool. Chall, Exp. vol. x. pt. xxx. p. 163, pl. 17. fig. 1 (1884) ; 

Philipps, “ Report on the Polyzoa from the Loyalty Islands, &c.,” Willey’s Zool. Results, 
pt. iv. p. 440 (1899) ; Thornely, ‘‘ Manaar,” p. 114 (1905); Rec. Indian Mus. vol. i. pt. 3, 
no. 13, p. 189 (1907). 

The Red Sea specimens have two very small circular avicularia at the 
distal corners, and at one of the proximal corners a broad spathulate 
avicularium. It has not been thought that the presence of this spathulate 
avicularium necessitates making a new variety, though at one time it was 
decided to call it var. millanensis. 

The operculum has the muscular attachments close to the border, and there 
are faint lines across it. The Red Sea and Manaar specimens have the 
opercula about one-third smaller than those collected by the ‘ Challenger.’ 

There is a specimen from Zanzibar, in many respects like the present, 
though there is a rostrum below the aperture, and the operculum is longer 
with a narrow poster. SS. nivea in many respects is like S. linearis, var. 
quincuncialis, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. vii. p. 158, pl. ix. 

fig. 3. 
* Résultats du Voy. du 8.Y. ‘Belgica,’ Bryozoa, p. 34, pl. 2. fig. 3. 
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Loc. 8. Africa, 150 fath. (Chall.) ; Noumea, New Caledonia (Ph.) ; 
Gulf of Manaar (Zh.); Andamans (Th.); Ras el Millan, collected by 

Hartmeyer. 

ScHIZOPORELLA MUCRONATA (Smitt). 

Hippothea mucronata, Smitt, ‘Floridan Bryozoa,’ p. 45, pl. 8. fig. 169. 

Schizoporella mucronata, Waters, Ann. Mag. Nat. Hist. ser. 6, vol. iv. p. 10, pl. 2. fig. 9. 

The specimen from the Red Sea entirely corresponds with the one I 
figured from New South Wales. 

Loc. Florida (Sm.) ; Green Point, N.S. Wales ; Um el Jerman, Gulf of 

Suez, collected by Hartmeyer. 

ScHIZOPORELLA PES ANSERIS (Smitt). 

Hippothoa pes anseris, Smitt, “ Floridan Bryozoa,” p. 48, pl. 7. figs. 159, 160. 

Mastigophora Dutertret, var. pes anseris, Kirkpatrick, Ann. Mag. Nat. Hist. ser. 6, vol. 1. 

p- 77; Thornely, ‘ Manaar,”’ p. 117. 
Schizoporella pes anseris, Waters, “ Bry. from Madeira,’ Journ. R. Micr. Soc. (1899), p. 11, 

pl. 3. figs. 7, 8. 

Mastigophora was separated from Schizoporella as having vibracula; but 
this species has avicularia, and therefore I retain it with Schizoporella, and it 

belongs to the S. Cecil, Aud., group. 
Loc. W. off Tortugas (Sm.); Madeira (Wat.) ; Mauritius (Kzrkp.) ; 

10 miles off Galle, 34 fath. (Thornely); Gimsah Bay, Gulf of Suez, and 
lat. 16° N., long. 41° W., collected by Hartmeyer. 

ScHIZOPORELLA Burnarpit (Savigny § Audown). (Plate 1%. figs. 7-9.) 

Cellepora Bernardi, Savigny, Expéd. de ’Egypte, Zool. pl. 7. fig. 7; Audouin, Expli- 

cation Sommaires Zool. p. 288, p. 64. 
Schizoporella depressa, Philipps, “ Polyzoa from the Loyalty Isles, &c.,’’ Willey’s Zool. 

Results, pt. iv. p. 445, pl. 42. figs. 6, 6 a (1899) ; (?) Thornely, “ Manaar,” p. 115. 

The zocecia are irregularly placed, more or less erect, and are ovate with 
broad radiating ribs. The oral aperture has a broad sinus. The operculum 
has the muscular attachments distant from the border. There is a small 

semicircular avicularium at each side of the aperture, and in the older zocecia 

a raised ridge encloses a pit in which are the aperture and the avicularia. 
Occasionally there are one or two of the small avicularia on the distal border ; 

there are a few vicarious avicularia, with duck-bill mandibles, scattered about. 

The ovicell is not very prominent, rather thrown back, fairly large, with 

large perforations. The ovicells were not known to Miss Philipps, and 
Miss Thornely described them as “smooth, hyaline, or ridged, and have an 

oval area on either side of them.” It therefore seems that she must have had 

another species before her. 
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Although Savigny did not figure the small round avicularia, he otherwise 
gave a fair figure showing the ovicell, so that the species is recognisable. 
Nevertheless it has not been easy to decide which of the two names should 

be retained. 
Loc. Lifu (Ph.) ; Gulf of Manaar? and off Mount Lavinia (7h.) ; Ras el 

Millan, collected by Hartmeyer. 

GIGANTOPORA FENESTRATA (Smitt). (Plate 18. figs. 17-19.) 

Hippothoa fenestrata, Smitt, ‘Floridan Bryozoa,” p. 47, pl. 6. fig. 142 (1872). 
Gigantopora lyncoides, Ridley, Proc. Zool. Soc. London, 1881, p. 47, pl. 6. fig. 3; 

Kirkpatrick, Ann. Mag. Nat. Hist. ser. 6, vol. 1. (1888) p. 77, pl. 7. fig. 5. 

Porina ? columnata, Waters, “Fess. Chil. 8.W. Vict.,”’ Quart. Journ. Geol. Soe. 

vol, xxxvii. (1881) p. 334, pl. 18. fig. 88. 

? Porina tuberculosa, Maplestone, Proc. Roy. Soe. Vict. n. s. vol. xv. (1902) p. 23, pl. 2. 

fig. 15. 
Porina cribraria, MacGillivray, “Tert. Poly. Vict.,” Trans. Roy. Soc. Vict. vol. iv. 

p. 104, pl. 14. fig. 25 (1895). 
Gigantopora fenestrata, Thornely, ‘ Manaar,” p. 113 (1905). 

The three genera Gigantopora, Ridley, Gephyrophora, Busk, and G'aleopsis, 
Jullien & Calvet, are synonyms, and have been made for species in which 

two lateral avicularia arch over the oral aperture, forming a bridge and a 
round or elliptical opening below. However, we have avicularia making an 
arch in a similar way in Microporella and Smuttia, and it is probably not a 
character of generic importance ; and, as Kirkpatrick and I have indicated, 

Gigantopora belongs to the Schizoporellidan group ; but when Schizoporella 
is rearranged it is not likely to remain under that genus, though it may be 

au open question whether it should for the time being be placed there. 
The ovicell is but very little raised and decumbent by the peristome. In 

G. polymorpha, Busk, the position of the ovicell is not usually indicated. 

The operculum of the G. fenestrata is about the size of that of G. polymorpha 

and is straighter at the proximal edge. It is double, consisting of two 

similar separable membranes one over the other; but as there is only one 
small cylindrical specimen, I have not been able tc make full examination. 

G. fenestrata is closely related to the Italian Tertiary fossil Porina? 
duplicata *, Reuss, which, however, has only an avicularium at one side—in 

fact, a large number of zocecia have none, and when it exists it is more in 

the lip than is the case in the present species ; also the peristome in the fossil 
is more raised, and the ovicell is somewhat more distinct and narrower. 

Loc. Florida, 17 fath. (Sm.); 8.E. Brazil, 33 fath. (Adley) ; Mauritius 

(Kirkp.) ; Red Sea, lat. 16° 45’ N., long. 40° 30’ W., 26 fath., collected by 
Loffler & Siemens ; Gulf of Manaar (7’h.). 

Fossil. Victoria, Australia. 

* Waters, “North Italian Bryozoa,”’ Quart. Journ. Geol. Soc. vol. xlvii. p. 25, pl. 3. 

fig, 14, 
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LepraLiA MONTFERRANDI (Audown 5 Savigny). (Plate 17. figs. 15-18.) 

Flustra Montferrandi, Aud. “Descript. de lV Egypte,” Hist. nat. vol. i. p. 240, pl. 9. 
ic, 14, 

Lepralia Mortont, Haswell, “ Polyzoa from Queensland Coast,” Proc, Linn. Soc, N.S. 

Wales, vol. v. (1881) p. 40; Thornely, ‘‘ Manaar,” p. 119. 

? Lepralia obtusata, Ortmann, “ Die Japanische Bryozoen,’”’ Arch. f. Naturgesch. p. 41, 
pl. 3. fig. 15 (1890). 

The zocecia are not much raised, and below the aperture there is a minute 

triangular avicularium. However, this in a few cases, both from the Red 

Sea and from Manaar, develops into a large spathulate aviculariam. The 

operculum has a dark thick border, and the poster is formed of a large are 
of a circle. The ovicell is closed by the operculum. 

The margins of the aperture are not much raised, but there are specimens 

in the Manaar collections with a decidedly raised peristome and_ similar 
avicularia, though with large pores round the border of the zocecia instead of 
the uniform perforations. This form, which may have to receive another 

generic name, also occurs from New Zealand (A. W. W. coll.). It is scarcely 
necessary to say that L. Montferrandi is only placed provisionally with 
Lepralia, and it would fall under Cribrella, Jullien & Calvet, if we are to 

accept that genus as based upon satisfactory characters. It belongs to the 
Lepralia galeata group, but is much smaller than the species described from 
Chili in my ‘ Belgica* Antarctic Report, p. 48. Probably one or two 
genera with nearly round apertures will have to be separated from Lepralia. 

This species I have from Japan ; it has the size and shape of the operculum 
identically the same as in the Red Sea specimens, also those from Manaar 

are within a trifle the same size. The Lepralia acuta, Ort., L. obtusata, Ort., 

and Schizoporella pellucida *, Ort., all seem most closely related and require 
further study. The Lepralia cribrosa, Maplestone (fossil, Victoria, Australia), 
differs from L. Montferrand: in having an avicularium. 

Loc. Holborn Island, Queensland ; Hnoshima Island, N. Yokohama, Japan 

(A. W. W. coll.) ; Gulf of Manaar ; Trincomalee, Hast Cheval Paar (upp) 

Ras el Millan, coll. by Hartmeyer. 

LEPRALIA LONCHZA, Bush. 

s 

Waters, Zool. Chall. Exp. vol. xxxi. pt. Ixxix. p. 28 (1889); Kirkpatrick, Ann. Mag. Nat. 
Hist. ser. 6, vol. v. (1890) p. 19. 

Lepralia vestita, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xv. (1885) p. 256, pl. 9. fig. 9; 
Waters, op. cit. ser. 5, vol. xx. (1887) p. 194, pl. 6. fig. 21, & ser. 6, vol. iv. (1889) p. 12, 
pl. 1. fig. 20. 

Lepralia lonchea, Busk, Zool. Chall. Exp. vol. x. pt. xxx. p. 146, woodeut, fic. 43 (1884) ; 

This was first described by Busk in the ‘ Challenger’ Report without 

figures, except of the operculum and mandible. In my supplementary Report. 

* There is S. pellucida of MacGillivray. 

LINN, JOURN.—ZOOLOGY, VOL, XXXI, 12 
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I said this was probably vestita, Hincks, but material was not available to 
speak with certainty, though since then Kirkpatrick has stated that exami- 
nation proves them to be identical. There is strong probability that this is 

Cellepora Mangnevilla of Audouin-Savigny; but we cannot be absolutely 
sere, though the avicularia stand up against the peristome, which in one case 

is shown expanded. The name, however, was wrongly used, as it certainly 

isnot the Cellepora Mangnevillana of Lamouroux. On this account d’Orbigny * 
gave Audouin’s species a new name—Audouwinii; therefore Busk was wrong 
when he called a Madeira form Mangnevilla, as he should have said Audouinit ; 

but since then I have shown that this Madeira species was not the one 

described by Audouin, and have called it Lepralia peristomata f, the oral 
aperture of which is about half the size of that of L. lonchea. Smitt has 
also deseribed from Florida a Lepralia as L. Audowini, @?Orb.t, and here 

the size of the aperture is about the same as that of ZL. lonchwa. There is, 

however, no peristomial elevation or avicularia and the ovicell is somewhat 

different, but it closely resembles what I have ealled L. vestita, var. australis. 

The Red Sea specimens are similar in size and in other respects to those 
from Tahiti described by Hincks. There is a round opening in the membrane 

under the mandible. 
Loc, Admiralty Island, lat. 2° 0'8., long. 147° 20' E. (Bush) ; Tahiti, Fiji 

(Hincks) ; Tizard Reef, China Seas (Airkp.) ; Ras el Millan, Sinai Coast, 

collected by Hartmeyer. 

Leprauia. (Plate 17. fig. 21.) 

The figure shows the primary zocecia of a Lepralia which cannot at present 
be determined, though, as the three primary zocecia occurring together in this 
way is unusual, it will probably be identified on some future occasion. 

Loc. Ras el Millan, on Thalamoporella. 

LAGENIPORA ? TUBERCULATA, MacGillivray. 

Lagenipora tuberculata, MacG. Prod. Zool. Vict. dec. xvi. p. 209, pl. 156. figs. 1, 2. 

The small specimen is not well preserved and is difficult to study, but the 

“ verruco-spinous”’ surface is similar to that of L. tubereulata, MacG., and 

Anarthropora horrida, Kirkp., from Mauritius. The pores on the surface have 
a protecting projection over one side. These, however, do not occur on all 

the pores in the Red Sea specimen, and are not so large as in those from 

Australia. In some British Museum specimens the projection is often 

* Pal. France. vol. v. p. 401 (1850-52). 
+ Journ. Roy. Micr. Soc. 1899, p. 10, pl. 3. fig. 20. 

{ ‘Floridan Bryozoa,’ p. 56, pl. 11. fig. 211 (1873). 
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acuminate at the end, reminding us of the peristome of Lichenopora : some- 

times these are thin like the point of a knife, in others they are much more 

solid, though not forming a continuous tube. This Red Sea form is closely 

allied to the Anarthropora horrvida, Kirkp.; but in that species the zocecia are 

smaller, the pores are more numerous, and there is a narrow lateral avicu- 

larium. Both belong to the same genus, but the material is not sufficient 

for a discussion of this point.  Lagenipora, as I now understand it, has an 

ovicell below the peristome, with a flat perforated area. However, in the 

species now mentioned the ovicells are unknown, so that we can only leave it 

provisionally under Layenipora, to await further examination. 

Loc. Victoria (IlacG.) ; Gimsah Bay, collected by Hartmeyer. 

SMITTIA NITIDA (Verrill). (Plate 17. figs. 19, 20.) 

|Discopora nitida, Verrill, Amer. Journ. Se. ix. (1875) p. 415, pl. 7. fig. 5. 

There has been some cenfusion over S. nitida, V., and several of us must 

plead guilty to an undue tendency to make varieties round a few species, 

before various characters were sufficiently understood. In the British 

Museum there are some good specimens sent by Verrill as nitida, though 

some other species, some of which were not even Smittia, had been in- 

advertently included. It has the square cells as figured by Verrill, a nearly 

round oral aperture, with a perisiome somewhat raised at each side, two oral 

spines, and either a small avicularium rounded and expanded at the extremity, 

or in some zocecia a stout triangular avicularium also directed downwards. 

Some specimens examined since fig. 19 was drawn have ovicells which are 

large and raised, with a central area in which are large pores—that is, they 

are of the trispinosa type, being much like those shown on PI. 1%. fig. 9. 

Loc. Long Island Sound (Verrill) ; Ras el Millan, collected by Hartmeyer ; 

and lat. 16° N., long. 41° W., 30 fath., collected by Loffler & Siemens. 

SMITTIA TRISPINOSA, var. PRoTECTA, Thornely. (Plate 17. figs. 5, 6.) 

Smittia trispinosa, var. protecta, Thornely, ‘‘ Manaar,” p. 128 (1905). 
Smittia nitida, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. vii. (1881) p. 159, pl. 9. 

fig. O. 

The zocecia in the Red Sea specimens are arranged fairly regularly, not 

heaped. There are two spines above the oral aperture, and the ovicells are 
large, wide, raised, with but a rather small area perforated by irregular 

pores, which are often large. In the Red Sea specimens the large duck-hill 
avicularia are not common, and are much smaller than those in the specimens 

from Manaar. ‘These avicularia are the more highly-developed equivalent 
of the small blunt avicularia, and in these large avicularia the round sub- 
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mandibular portion and the mandibular part are in quite different planes. 
The mandible is divided at the end into three or four points. 

Loe. Gulf of Manaar (7h.) ; Ras el Millan, collected by Hartmeyer. 

SMITTIA TROPICA, sp. nov. (Plate 1%. figs. 10-14.) | 
Zoarium white, incrusting. The zoccia are distinctly separated, and there 

are pores at each side of the nearly straight borders. ‘The surface is nodulated, 
and there are two oral spines. The peristome is much raised, sometimes 
dentate, but always with two internal ridges passing down the peristome and 
terminating in cardellze. There is at one or both sides near the aperture an 
avicularium directed downwards. In most cases the avicularium is linear to 
oblong, with a thin transparent mandible (fig. 12) ; in other cases there is a 
somewhat larger avicularium, beaked at each side, and these larger triangular 
avicularia have a dark thick acute mandible (fig. 11), and here the muscles 
are four or five times as large as those of the first mentioned thin linear 
avicularia. In the narrow avicularia there is an opening on each side of the 
bar as usual, but there is also a smal! round opening further removed distally 
from the bar (fig. 14). The distal end of the avicularium means the beak 
end. 

The ovicell is small, globular, thrown back, perforated, and closed by an 
ovicellular operculum (fig. 13, 0.0.), which is semicircular and about half the 
size of the oral operculum. The ovicell is formed by two layers, and pore- 
tubes pass from one to the other (fig. 13). There are minute oral glands 
and 13 tentacles. 

This very probably is the Smittia trispinosa form spathulata, Hincks *, but 
it is not the spathulata of MacGillivray. 

Loc. Ras el Millan, collected by Hartmeyer. 

Lacuytpora Cosrazit (Audouin). 

Cellepora Costaxii, Aud. “ Descrip. de l’Egypte,’’ p. 237, pl. 7. fig. 4. 

There is a small specimen in poor condition from Gimsah Bay, in which no 

ovicells or avicularia are preserved. It, however, seems to correspond with 

some British and Mediterranean specimens. 

[In consequence of the remark of a friend, I have again examined the 
British Museum specimens of Layenipora socialis, Hincks, and the collections 
of Hincks and Busk have been added since I first wrote on the group. The 

type-specimen of Hincks shows three ovicells, which are situated at the back, 

that is the neural wall of the tubular peristome. The peristome is raised 

above the ovicell, and there is a distinct area on the ovicell with some pores, 

* Ann. Mag. Nat. Hist. ser. 5, vol. xix. p. 304, pl. 9. fig. 3. 
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but these are not readily made out. A specimen in my collection from 

Hastings, sent to me by Miss Jelly, and therefore to be considered as a 

co-type, has one such ovicell. It is therefore now quite clear that I was 

right in removing from Cellepora to Lagenipora a group with this form of 

ovicell ; and Lagenipora must include Cellepora Costazui, Aud., C. granwn, 

Hincks, &e. This is dealt with in my paper on Bryozoa from Madeira, 

Journ. R. Mier. Soc. 1899, p. 13. -16¢h October, 1908. AGINVES VE) 

Rerepora utrsuta, Busk. (Plate 18. figs. 24-26.) 

cut, fig, 29 (1884). 

The zoarium is more or less cup- or perhaps saucer-shaped; the fenestra 

are small, about the width of the branches. The zocecia are distinet, with 

smooth surface and a few pores at the side. The peristome rises at the sides, 

and sometimes quite meets, forming a pore. In one or two cases there is an 

avicularium in the peristome, but this is rare, and it is also very rare to find 

any small avicularia on the anterior surface. Busk figures numerous ayvic- 

laria, but they do not occur in my ‘Challenger’ specimen. The oral 

aperture has a small sinus, but a corresponding projection is not found 

on the operculum, as the sinus is formed by the double ridge within the 

peristome, to which I have referred as occurring in various feteporw and 

some Smittiov. 
There are some avicularia in the fenestrae, and sometimes also on the 

anterior wall of the zocecium, in which the end is divided and raised. ‘This 

kind of bifid avicularium is frequent in the monilifera-group. 

The spines are thin and smooth, and this is also usually the case in the 

‘Challenger’ specimen already referred to, though in that they are sometimes 

much stouter ; and also in the specimen mentioned there are only two oral 

spines, whereas Busk gives five. However, in my ‘ Challenger ’ specimen 

although most of the spines are smooth, one is antenniform as described by Busk, 

who considered it as characteristic of the species. Thus we see what a difficult 

section of Retepora this is, as many of the characters are only seen in isolated 

cases. The ovicell is of the monilifera type with the stigma very wide, both in 

the median and curved lower portion, and there is sometimes a small semi- 

circular avicularium near the distal end of the ovicell. There are 11 tentacles. 

This species is very much like &. monilifera, var. umbonata, MacG., and 

perhaps that name should be used. The Australian specimens of var. umbo- 

nata are much stouter, and have semicircular or ovate avicularia surrounding 

the fenestree as well as the bifid form. 
Loc. Cape York, Torres Straits, Stat. 186 (Chall/.) ; Red Sea, Tata toe ING. 

long. 41° W., 30 fath., collected by Liffler & Siemens; Zanzibar (Cross- 

land). 
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RETEPORA ABYSSINICA, sp. nov. -(Plate 18. figs. 1-10.) 

Zoarium branched in one plane, not reticulated, branches thick. The size 

of the zoarium may exceed 40 mm. The central zocecia have large avicularia 

on a raised chamber, and with the end raised and sometimes bifid, directed 

laterally or downwards. The mandibles are broadly triangular (fig. 5). 
The labial pore is distinct and the fissure is well-marked. The ovicells are 
cucullate, with a slit in a thinner median part of the ovicell ; and the ovicell- 

wall is prolonged downwards into the oral aperture by a subtruncate lamina, 
looking just like a uvula, and this structure, which occurs in some other 

species, is referred to in my paper on Leefepora, Journ. Linn. Soc., Zool. 

vol. xxv. p. 260. 
The dorsal surface has vibices, and in the area thus formed there is a long 

narrow avicularium with the mandible pointing downwards (fig. 6). 
In the older part of the zoarium (fig. 9) the aperture is depressed, and 

there are stout vibices passing diagonally from aperture to aperture ; the 

peristome has a suboral notch, and at the side of this there is a small avicu- 

larium which sometimes is circular, at others elongate and distinctly bifid at 

the end (fig. 10), but well within the aperture. 
The are about 13 tentacles. 

This species in general appearance so closely resembles /. Solanderia™, 

Risso, that at first it was taken for that species; but, besides other differences, 

the dorsal avicularia, instead of being directed diagonally upwards and having 

the same shaped mandibles as the anterior, are directed straight downwards 
and have a narrow mandible. Calvet ¢ describes R. Solanderia from Corsica 

and figures the operculum, which differs entirely from that of the present 
form, and is similar to that of Cellepora coronopus, 8. Woods, and so unlike 

the operculum of any Retepora as to be a considerable puzzle. 
Thus /. abyssinica is much like the fossil 2. coriensis of MacGillivray {, and 

there are points recalling R. yigantea, Busk, from which, however, it is 
distinct. It also is very closely allied to R. marsupiata, Smitt, and further 

material may possibly show that it should be called marsupiata. 
Loc. Red Sea, lat. 16° N., long. 41° W., 30 fath., collected by Loftler & 

Siemens. 

RETEPORA JERMANENSIS, sp. noy. (Plate 18. figs. 11-16.) 

Zoarium small, cup-shaped (15-20 mm. across), with very small fenestree. 

The labial sinus is quite at one side, and in the lip there is a fairly large 
triangular avicularium, while about the middle of the surface of the zocecium 

* See Waters, Journ. Linn. Soc., Zool. vol. xxv. (1895) p. 264. 
t “ Bry. Marins des cétes de Corse,” Tray. de l’Inst. de Zool. de l’Univ. de Montpellier, 

ser. 2, Mém. xii. p. 35, pl. 2. figs, 5-8, 

{ ‘Tert. Polyzoa of Victoria,’ p. 116, pl. 15. fig. 19. 
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there is a small semicircular one. ‘The surface is tubercular, the tubercles 

being very few, so that it cannot be called granular. The ovicell has a fissure 

in front, and the lamina extends into the oral aperture like « uvula, as already 
described in other species. 

On the dorsal surface there are numerous vibices with but few avicularia. 

This is a much more delicate species than I. granulata, MacG., the 
branches not being half the width, with the tubercles more distinct, also the 

operculum is not so wide and the ovicell differs, having a projecting plate. 
There are 11 tentacles. 

Loc. Ras el Millan and Um el Jerman, Red Sea, collected by Hartmeyer ; 

Prison Island, Zanzibar Channel (513), on the shore, collected by Crossland. 

[At the last moment I have received from Mr. Crossland some shells of 

Margaritifera vulgaris collected at Khor Dongonab. Incrusting them is one 
colony of Porella nitidissima, Hincks, known from Madeira and Mauritius, 

also Smittia trisp/nosa, Johnst., not recorded previously; besides these, Smittia 
eqyptiaca, Waters, Thalamoporella Rozierti, Aud., and tea recta, Hincks, are 

abundant.—10th February, 1909. A. W. W.] 

HXPLANATION OF THE PLATES. 

Prater 10. 

Fie. 1. Vittaticella Contez, Aud. Anterior surface, x 85. From Khor Dongola. 

2. Do. do. Dorsal surface, X 85. 

3. Do. do. Operculum, x 250, 

4, Do. do. Natural size. 
5. Serupocellaria Jollois, Aud. Anterior surface, X 25. Suez, amone corals, 
6. Do. do. Dorsal surface, x 25. 

fe Do. do. Mandible, x 85. 

8. Do. do, Vibraculum, x 89. 

9 Do. do. Natural size. 

10. Do. do. Section showing dark bodies by the side of the zowcium, x 50. 
From [as el Millan. 

11. Serupocellaria serrata, sp. nov. Anterior surface showing avicularia by the side of 
the zocecium, X 25. From Suez. ; 

12s Do. do. xoe 

13. Do. do. Dorsal surface, x 85. 

14, Do. do, Mandible, x 85. 

15, Serupocellaria mansueta, nov. X 25. (a) Avicularium, X 85. From Suez Bay. 

PLATE 11. 

Fig. 1. Bugula neritina, L. x 25. Showing the growth of the small fleshy mass at the 
inner side of the zocecinm, and from this the gradual development of the ovicell. 
From Suez. 

2, Do. do. Detached oyicell, x 50. 

oF Do, do, Zoarium seen from the side, showing the oyicells, x 25, 
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Vig. 4. Bugula neritina, var. minima, nov. Dorsal surface, x 25. From Khor Dongola. 

5. Do. do. Anterior surface, x 50. 

6. Do. do. Anterior surface, X 50. From Nersa Makdah. 

ilk Do. do. Mandible. x 85. 
8. Membranipora Savartii, Aud. Distal rosette-plates, x 25. 

Figs. 9,10. Do. do. Natural size. From Khor Dongola. 

Fig. 11. Do. do. x 25. Young zocecia. From Suakim. 

12. Do. do. x 25, Older zocecia showing small proximal denticles. 
18, Do. do. x 25. From Red Sea, lat. 16° N., 41° W. 

PLATE 12. 

Fig. 1. Membranipora limosa, sp. nov. Prepared with Eau de Javelle. > 25. From Khor 
Shinab (3). 

2. Do. do. Natural size. 

3. Do. do. x 12. Without the membrane beine removed. Shows the 

thickened walls and elongate zocecia at the bifurcation. 

4, Do. do. Transverse section decalcified, x 12. 

5. Do. do. Operculum, x 85, 

6. Microporella coronata, Aud. X 50. From Suez Docks (20). 

ihe Do. do. x 25. 
8. Do. do. Mandible, x 85. 

i). Do. do. Operculum, x 85. ; 

0. Membranipora bursaria, MacG. Operculum, x 85. From Engineer Island. 

11. Schizoporella unicornis, var. X 25. Showing the diagonal position of the zocecia. 

From s.s. ‘Thyra’ from the Mediterranean, docked in Suez (9). 

12. Schizoporella wnicornis, Johnst. Operculum, x 85. 

13. Do. do. Mandible, x 85. 

14. Rhynchozxoon corrugatum, Thornely. x 85. From the Gulf of Suez, in the Busk 
Collection in the British Museum. 

15. Do. do. x 25. From Suez Canal (14). 

16. Do. do. Operculum, x 85. 

7. Schizoporella argentea, Hincks. Mandible, x 85. From (2). 

ite Do. do. Operculum, x 85. 

PLATE 13. 

Fig. 1, Schizoporella viridis, Thornely. 25. From Khor Dongola. 

i 2. Do. do. x 25. Showing the zoccia irregularly heaped, and one com- 
plete ovicell, also one in course of formation in which the 

two calcareous walls are distinguished. 

3 Do. do. Oral aperture, x 86. 

4 Do. do. Mandible of vicarious avicularium, x 85. 
5 Do. do. Mandible of small avicularium, x 250; a x 85. 

6 Do. do. ‘Operculum, X 85. 

ie  ADGS do. Aperture of the ovicell, x 85, 
8. Do. do. Ovum in ovicell, x 85. 

9, Smittia marmorea, Hincks. x 50. From Suez (14). 

H = . Lepralia japonica, Busk. Shows ovicells and one broken-down ovicell, x 25. 
From Shukuk. 

Hale Do. do. Mandibie, x §85. 

12, Do. do. Operculum, x 89. 

———— 
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Fig. 13. Lepralia robusta, Hincks. Mandible, x 85. From Khor Dongola. 

14, Do. do. Operculum, x 85. 
15. Lepralia ocelusa, Busk. Mandible, x 85. From Suez. 

igs. 16, 17. Schizoporella argentea, Hincks. x 85 & 25. From Khor Dongola. 

PuateE 14. 

Fig. 1. Lepralia occlusa, Busk. xX 25. From Agig Suraya (21). 

2. Do. do. >< 0) 

Do. do. Transverse section showing the lobulated glands (g/) at the 

base of the zoecium. (op) operculum, (¢s) tentacles. X 89. 

4, Do. do. Section of the duct or reservoir, x 250. 

5. Do. do. Longitudinal section through the broader axis of the zoarium, 

showing the lobulated glands (g/) and the ducts in section in 

the lowest middle zcecium, x 89. 

6. Do. do. Showing gland (gl) and reservoir (7), X 250. From Wasin, Brit. 

East Africa (501). The state of preservation of this was not 

entirely satisfactory. 

ke Do. do. Longitudinal section cut through the shorter axis, showing the 

gland (gl), reservoir (7), diaphragm (d), operculum (op). X 89. 

8. Do. do. Showing lobulated gland and the muscles by which it is attached, 

x 250. 
ig). Do. do. Longitudinal section through a lobulated gland, x 250. 

10. Lepralia eliminata, Waters. Longitudinal section showing pair of glands, Xx 85. 

alate Do. do. x 250. 
12. Cellepora caminata, Waters. Tubular ramified gland, x 250, 
13. Lepralia occlusa, Busk. Glands and ducts shown diagrammatically. 

14. Porella saccata, Busk.* The interior of a portionin which there are no polypides, 

showing the glands reduced to two small globes attached to the fleshy tissue. 

x 85. From Franz Josef Land. 

PuatE 15. 

Fig. 1. Lepralia cucullata, Busk, x 50. From Suez (2). 

2 Do. do. Section of aperture with (op) operculum open, (s/) front walls 

of zocecium, (¢) tentacles, (¢s) tentacle-sheath, (cs) compensa- 

tion sac, (k) knob on operculum. x 85. From Naples. 

3. Do. do. Aperture with operculum nearly closed. (d) diaphragm. X 85. 

From Naples. 

4, Do. do. Transverse section of a zocecium near the distal end, showing 

the larva near the base of the zocecium. X 895. 

5. Do. do. Operculum, X 85. 
6. Smittia egyptiaca, sp. nov., X 50. From Khor Dongola (19). 

ile Do. do. var. heteroopolita, nov., X 50. From Suez (14). 

8. Do. do. Operculum, x 85. 

9. Do. do. Dorsal surface, showing the zocecia in biserial rows, X about 10. 

10. Lepralia cucullata, Busk. Commencement of glands growing on the operculum, 

xX 250. From Suez. 

* This also shows the avicularian chamber, in which there are two very long muscles, and 

at the base there are the two characteristic pores. It would seem as if the avicularian 

chamber could take the place of a compensation-sac. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 14 
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11. Smittia protecta, Thornely. Polypide removed from the zocecium, showing the 

small oral glands (g), the diapbragm (d), and the tentacles (¢). x 86. 

12. Thalamoporella Roxierti, Aud., X 25. From Ras el Millan. 

18. 

14. 

15. 

Do. do. Vicarious avicularian chamber, x 50. 

Thalamoporella Rozierti, Aud. Section of ovicell showing two larvee, of which 

Do. do. 

the right one is clearly older than the left. 

Mandible, x 85. From Ras el Millan. 

16. Holoporella pigmentaria, sp. noy., X 85. From Khor Dongola. 

fe 

OID op ww 

wo) 

Do. 

Figs. 18,19. Do. 

do. 

do. 

Operculum, x 85. 

Mandibles, x 250. 

PrLatE 16. 

. Holoporella Descostilsti, Aud., X 50. (ov) ovicell. From Suez. 

Do. do. Mandible, x 85. 

Do. do. Operculum, x 895. 

. Holoporella vermiformis, sp. nov., X 50. From Suez (20). 

Do. do. Mandibles, x 85. 

Do. do. Operculum, X 85. 

Do. do. Oral glands, x 8d. 
Do. do. Transverse section of oral gland, showing mesenchym-cells (m) 

on the wall of the sac and the homogeneous contents (he) within the sac. x 50. 

Do. 

Do. 

Do. 

Do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

. Holoporella pigmentaria, sp. nov., X 50. From Khor Dongola. 

Do. Distal end of operculum; double outgrowth of cells to form 

tentacular sheath, x 300. From Khor Dongola. 

Distal end of operculum with digitiform process, x 300. From 

Khor Dongola. 

Distal end of operculum with tubular outgrowth and dark body 

at the end, X 300. From Ras el Millan. 

Operculum, showing the growth from the distal end, x 250. 

From Ras el Millan. 

Mass of cells causing the dark colour, x 25. From Khor 

Dongola. 

Cells more magnified. 

Showing how the brown-coloured mass spreads from the pore- 

tubes, first to the neighbouring ones and then over the whole of the front. x 50. 
17. Holoporella pertusa, Smitt. Operculum, x 85. Red Sea. 

Do. do. Mandibles, x 85. 

PLate 17. 

1. Chaperia tropica, sp. nov., X 25. From Gimsah Bay. 

Z, Schizoporelia nivea, Busk. Mandible, x 88. 

3. Do. do. Operculum, x 85. 

4, Do. do. x 25. From Ras el Millan. 
5. Smittia trispinosa, var. protecta, Thornely, X 25. From Ras e] Millan. 

6. Do. do. do. Mandible, x 85. 

7. Schizoporella Bernardii, Sav, & Aud., X 25. From Ras el Milian. 

8. Do. do. Operculum, xX 85. 

9 Do. do. Mandibles, x 250. 

10. Smttia tropica, sp. nov., X 25. From Ras el Millan. Showing the two kinds of 

avicularia. 
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Figs. 11, 12. Smttia tropica, sp. nov. Mandibles, x 85. 
Fig. 13. Do. do. Decalcified, showing the operculum of the ovicell (00) 

and the oral operculum (op), x 85. 

14. Do. do. Peristome and proximal end of the ovicell. The 
ridges in the peristome are seen distinctly in the semitransparent walls. x 85. 

‘15, Lepraha Montferrandi, Say. & Aud., x 25. From Ras el Millan. 
16. Do. do. Operculum, x 85. 

Riessi@le.Do. do. Mandibles, x 250 & 85. 
Fig. 19. Smittia nitida, Verrill, x 25. From Ras el Millan. 

20. Dor do: Mandible, x 85. 

21. Lepraha sp. Primary zocecia, X 25. 
22. Holoporella pigmentaria, sp. nov., X 25. From Ras el Millan. av, avicularia. 
23. Do. do. Minute avicularium, x 85. 

PLateE 18. 

Fig. 1. Retepora abyssinica, sp. nov., X 25. From Lat. 16°N., long. 41° W. 

2. Do. do. Aperture, x 85. 

3. Do. do. Dorsal avicularium, x 85. 

4. Do, do. Operculum, x 85. 
3. Do. do. Anterior mandible, x 85. 

6. Do. do. Dorsal mandible, x 85, 

lis Do. do. Dorsal surface, x 25. 

8. Do. do. Natural size. 

9, Do. do. From older part of a colony, x 25. 
10. Do. do. Aperture from older part, x 85. 

11, Retepora jermanensis, sp. nov., X 25. From Um el Jerman. 

Figs. 12,13. Do. do. Aperture, x 85. 
Fig. 14. Do. do. Operculum, x 85. 

15. Do. do. Mandible, x 85. 

16. Do. do. Natural size. 

17. Gigantopora fenestrata, Sm., x 25. Three of the zocecia near the distal end are 
as yet without any arch, but there is an indication of the 
formation of the avicularian chambers. From Lat. 16°45’ N., 
long. 40° 30’ W. 

18. Do. do. Mandible, x 85. 

19. Do. do, Operculum, x 85, 

20. Holoporella aperta, Hincks, X 85. From Ras el Millan. 

Figs. 21, 22. Do. do. Mandibles, x 85 & 250. 

Fig. 23. Do. do. Operculum, x 85. 

24, Retepora hirsuta, Busk. Piece prepared with Eau de Javelle, x 25. From Lat, 
16° N., long. 41° W. 

25. Do. do. Mandible, x 85. 

26. Do. do. Operculum, x 85. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 15 



182 MARINE BIOLOGY OF THE SUDANESE RED SEA. 

Reports on the Marine Brooey of the SuDANESE RED Szra.—XIII. Reporr 

on the Sponces, collected by Mr. Cyr Crossntanp in 1904-5.— 

Part I. Catcarna. By R. W. Haroip Row, B.Sc., F.L.S., Assistant 

Demonstrator in Zoology at King’s College, University of London. 

(PLatEs 19 & 20.) 

[Read 17th June, 1909. ] 

Tue Calcarea collected in the Red Sea by Mr. Crossland consist of 16 species, 
of which six are new to science. They are distributed among five old and 
two new genera. 

The classification adopted in this report is that of Minchin (1%) for the 
Homoceela and that of Dendy (2) for the Heteroccela, the latter, however, 

modified by the retention of the family Pharetronide and by the addition of 
a new family, Grantillidee, for two species of a new genus, Grantilla. 

A list of the species is as follows :— 

Clathrina coriacea (Montagu). 
Clathrina primordialis (Haeckel). 

Clathrina canariensis, var. compacta (Schuffner). 
Clathrina tenuipilosa (Dendy). 
Sycon coronatum (Ellis & Solander). 
Sycon raphanus, O. Schmidt. 
Leucandra primigenia (Haeckel). 
Leucandra primigenia var. microraphis (Haeckel). 
Leucandra aspera (O. Schmidt). 
Grantilla hastifera, n. g. & sp. 
Grantilla quadriradiata, n. sp. 
Grantessa glabra, n. sp. 
Leucilla bathybia (Haeckel). 
Leucilla intermedia, n. sp. 
Leucilla crosslandi, n. sp. 
Kebira uteoides, n. g. & sp. 

To these species must be added, in order to complete the Red Sea Calcarea, 
the following three species not represented in this collection :— 

Clathrina darwini (Haeckel) (8). 
Grantessa (Sycetta) stawridia (Haeckel) (8). 
Leucandra (Leucortis) pulvinar (Haeckel) (8). 
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The collection is extremely interesting owing to its strikingly intermediate 
character between the faunas of the Mediterranean and Atlantic on the one 

hand, and of the Indian Ocean on the other, as is shown by the subjoined 

table, in which it should be noted that the coasts mentioned always include 
the islands near them. 

ball exona ealies ie 

S219 See Sic ss 68 ei 2 29 & 
O'R |O-s/Oo|/s | 8 | 3s e/38)/s-5|S8| s 
Ogloslos| # = | 222 | Ss ESO a Oya = a & os — “a (b) ro (OC) Cy MI © rs > 
=) 5 ~~ }) 5 S =< ) oA n 
a<a|/e is] 4 2) | 35) pol, eG 5 
x 3. os sa | & | @ Q ot 52 = 
3 sj ge § a 3 SS 
sh UN ices eA a Be 

es: Lae —_ —|}-—-—_|—_- —- — 

WGLQER TN COT UACEE verter. crs oe oe sckee + oy. x x | ; 

ES PTUMOTAIANS i 2 to es x Xx ‘ SASL. OX We x x 

% canartensis var. compacta.) .. | X <1 2s 
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. oe | | 

ee CHEIWILIS os Seie 8 eee eI Xe ex | 
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Sycon GOROORMTO os0ocetsccou00000 ‘ 00 x xX x | xX x 
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=). TORIES Son peoucou woes one XxX [eee iteex | X 

Leucandra primigenia .......... ff 2S MW XS ee Se BS) ee Sua 
a . | | | 

a TOUGHOUOS oeoadnccoe sik Ms 50 | xX | G | X 

a ASPEN A sve urereees-saes ae po OO i 2H es 

PD URTOEP 6 S56000050 Sasa alesis Ke Aig oh Rotel lines Xx x 

Gant G RASCUEN GA. ea dele a tee tes x 

co) | COPTER ELON eon 60 Oe | x | 

(CRUDE GLUES "eae dap ceo noe aoe a 20 Xx : 

s SLQURIOUEN OR na Meech Sale ASE lve cy Re neuan | Raancl || OX 
| 

CUCHIONOGERYOUL, |.) ucts) eset oss S| eX ae Xx 

 CMETUHRE So e508 BN OOO x | 

PPM CEOSSIANAD, \ cectetoss Aa thors s\nieks x eee | 
: : | 
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The preservation of the specimens is unfortunately not sufficiently good 
to render them available for histological study. 

Numbers in parentheses refer to the literature quoted at the end of the 
paper. 

I take this opportunity of expressing my gratitude to Professor Dendy, 
by whose kindness I obtained the collection for examination, and whose 
suggestions and advice have been invaluable to me throughout the work, 
which has been carried out in the Zoological Laboratory at King’s College 
(University of London). 

15” 
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Grade HOMOCILA, Poléjae7’. 

Family CLATHRINID A, Minchin. 

CLATHRINA CORIACEA (Montagu). 

Synonymy :— 
1818. Spongia coriacea, Montagu (13). 
1842. Grantia coriacea, Johnston (10). 

1864, Leucosolenia coriacea, Bowerbank (1). 

1867. Leucosolenia coriacea, Gray (6). 

1872. Ascetta coriacea, Haeckel (8). 

1905. Leucosolenia coriacea, Dendy (3). 

There were two specimens in the collection, one from Agig Harbour in 
41 fathoms, one from off an Antipatharian growing on mud in 10 fathoms at 
Khor Ahullarnama. 

Distribution. Atlantic coasts of Hurope ; Great Britain ; Red Sea. 

CLATHRINA PRIMORDIALIS (Haeckel). 

Synonymy :— 
1871. Ascetta primordialis, Haeckel (8). 

One specimen only, from loose coral at the edge of the leeward reef of 

Tella Tella Kebira. 
Distribution. Cosmopolitan. 

CLATHRINA CANARIENSIS (I0klucho), var. CoMPACTA (Schujfner). 

Synonymy :— 

1868. Nardoa canariensis, Miklucho (11). 

1872. Ascaltis canariensis, Haeckel (8). 

1877. <Ascaltis compacta, Schuffner (16). 

1908. Leucosolena eanariensis, Thacker (18). 

The specimen is identical with the C. compacta described by Schuffner (16) 
from Mauritius, but this species cannot apparently be separated from 
C. canariensis, as all intermediate forms have been described by Thacker (18) 
from the Cape Verde Islands. 

Since, however, the variety here dealt with differs so much from the 

typical C. canariensis as described by Haeckel, it seems wise to designate it 
as a distinct variety. The single specimen in the collection was obtained 
from the shore at Suez. 

Distribution. Mauritius, Red Sea, Cape Verde. 
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CLATHRINA TENUIPILOSA (Dendy). 

Synonymy :— 
1905. Leucosolenia tenuipilosa, Dendy (3). 

1908. Lewcosolenia canariensis, Thacker (18). 

This species is by far the most abundant of the Homoccela in the collection, 
having been obtained at Suez growing on mud; from Beacon Island, Khor 
Dongola, on millepore-reef ; from Agig Harbour, from mud in 43 fathoms ; 

and from the coral-reef at Engineer Island, Khor Dongola. 
Like the preceding species, it was considered by Thacker (18) to be only 

a variety of Clathrina canariensis on the strength of the similarity of the 
tri- and quadriradiates ; but it seems to me that the presence of oxea of such 

unusual and constant form, being very long and extremely slender, should 
undoubtedly separate it specifically from forms where oxea are entirely 
absent, even though the number and frequency of the oxea may show very 
considerable variation as they do in Thacker’s specimens. 

Distribution. Ceylon, Red Sea, Cape Verde. 

Grade HETEROC(ELA, Poléjaef’. 

Family Sycrettip &, Dendy. 

Sycon coronatum (Lillis 5 Solander). 

Synonymy :— 
1786. Spongia coronata, Ellis & Solander (4). 
1821. Seypha coronata, Gray (7). 

1864. Grantia ciliata, Bowerbank (1). 
1867. Spongia coronata, Grant (5) 

1872. Sycandra coronata, Haeckel (8). 
Sycon ciliatum, | 

Grantia ciliatum, 
mult. auct. 

A single very small specimen measuring only 8 mm. to the top of the 

oscular fringe, of which length this fringe comprises 4 mm., and with a 

horizontal oscular collar 4 mm. in diameter, was obtained, from a locality not 

stated. 
Distribution. Cosmopolitan. 

Sycon RAPHANUS, O. Schmidt. 

Synonymy :— 
1862. Syeon raphanus, O. Schmidt (15). 

1867. Grantia raphanus, Gray (6). 
1872. Sycandra raphanus, Haeckel (8). 

A single small specimen was obtained from the dock-wall at Suez. 

Distribution. Cosmopolitan. 
- 
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Family GRaNTID &, Dendy. 

LEUCANDRA PRIMIGENIA (faeckel). 

Synonymy :— 

1872. Leucetta primigenia, Haeckel (8). 

1905. Leucandra prinugenia, Dendy (3). 

A single specimen from the mud flats at Suez. 

Distribution. Cosmopolitan. 

‘LEUCANDRA PRIMIGENIA var. MICRORAPHIS (Haeckel). 

Synonymy :— 
1872. Leucetta primigenia v. microraphis, Haeckel (8). 

Two specimens, one from the coral-reef on Engineer Island, Khor Dongola, 
the other from a piece of coral near the reef off Cape Elba, Egyptian Sudan 
frontier, in 10 fathoms of water. 

Distribution. Red Sea ; Torres Straits, Australia. 

LEUCANDRA ASPERA (O. Schmidt). 

Synonymy :— 
1852. Sycon asperum, O. Schmidt (15). 

1866. Grantia aspera, O. Schmidt (15). 

1867. Grantia aspera, Gray (6) 

1872. Leucandra aspera, Haeckel (8). 

A considerable number of fragments, none more than 10 mm. in diameter, 
occur in the collection from the mud flats and a buoy in Suez Harbour. 

Distribution. Mediterranean; Red Sea. 

Family GRANTILLID&, noy. 

A dermal cortex is always present covering over the chamber layer. 
The skeleton includes subdermal prochiacts*, and may or may not include 

subdermal sagittal triradiates and subdermal quadriradiates. Subgastral 
prochiacts may or may not be present. Chambers and skeleton arrangement 
as in the Grantide. 

As only a single genus is at present included in the family it is unnecessary 
to discuss the family characters separately. 

* For definition of this term see description of the genus Grantilla. 



R. W. H. ROW—REPORT ON THE SPONGES : CALCAREA. 187 

Genus GRANTILLA, n. g. 

Grantillide with syconoid canal-system, consisting of radially disposed 
flagellated chambers, supported by an inarticulate tubar skeleton. 

The two specimens in the collection, each representing a distinct species, 
for which this new genus and family have been founded, possess certain 
distinctive features in their spiculation not hitherto described for any 
calcareous sponge. The most noteworthy of these is the occurrence of three 
distinct kinds of subdermal spicules, namely, quadriradiate, sagittal tri- 
radiate, and a modified form of triradiate, which from its similarity to the 
quadriradiates described by Jenkin (9) as chiactines, I have called a 

“* prochiact.”” 
It seems advisable, both for the complete appreciation of the meaning of 

this spicule, and also in order to avoid confusion as to the nomenclature 

employed to describe it, first of all to define the terms used in referring to 

triradiates generally, and then to state the views set forth in this paper on 
the evolution of this spicule. 

The most typical triradiate spicule is one in which all the rays and angles 
are equal and which lies tangentially in the body-wall of the sponge, all the rays 
being in the same plane. As a general rule, however, some of the rays are 
somewhat modified so that it is possible to distinguish two of the rays from 
the third either by form, or by the inequality of the angles separating them, 
or by both at once. To describe these “sagittal’’ spicules the following 
terms are used. The two rays still equal are called the paired or oral rays, 
and the remaining ray is called the basal or aboral ray. ‘The angle between 
the oral rays is called the oral angle, whether larger or smaller than the 
others, which are called the paired angles. The primitive plane in which all 

three rays lie may be called the facial plane. 
In the primitive Olynthus, the basal ray lies pointing away from the 

osculum and the paired rays toward it. In the radial chambers of the 
syconoid canal-system the paired rays point toward the gastral cavity, and 
the basal away from it. When the chamber is strongly curved the paired 

rays tend to encircle it. 
In describing a quadriradiate the three rays in one plane, regarded as the 

equivalents of the rays of a triradiate, are called the facial rays, and the 
fourth, or extra, ray the apical, or gastral ray. Moreover, all the modi- 

fications described above as possible in a triradiate are equally possible to 
the facial rays of a quadriradiate, and the same terms are equally applied 

to them. 
It is considered that the prochiact (fig. 1,b) has been derived from a 

tangentially lying cortical triradiate (fig. 1, a), by a change in position of the 

basal ray, which, instead of lying tangentially in the cortex, has been turned 
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until it lies radially, along the side of a flagellated chamber, and at right 
angles to the facial plane. The oral rays, on the other hand, still lie in the 
cortex, and, at any rate so far as their distal portions are concerned, in 
the primitive facial plane. The proximal part of the oral rays is frequently 
gradually curved between the tangential and radial positions. The oral angle 
of the prochiact is of course the angle in the primitive facial plane between 
the paired rays. 

a. b. C. 

Fig. 1.—Diagram of the evolution of secondary sagittal triradiate (c) through a 

prochiact (2) from an ordinary sagittal triradiate (a). 

A further development of this spicule, however, to form what we may term 
a secondary ™ sagittal triradiate, takes place by the gradual widening of the 
primitive oral angle until it becomes 180°, i. e. until the paired rays come to 
lie exactly opposite each other, and once more in one plane with the basal 
ray (fig. 1, c). In this way a new or secondary oral angle is developed, quite 
distinct from the primitive oral angle of the primitive facial plane, since it is 
bounded by different regions of the rays, the regions bounding the primitive: 
oral angle now forming the sides of the rays. There is also established a 
secondary facial plane at right angles to the original one, by this alignment of 
the paired rays. The spicule thus formed is in shape a typical sagittal tri- 
radiate, and I believe that such spicules form the characteristic subdermal 
sagittal triradiates of the family Heteropide. In practice it must often be 
impossible to distinguish between secondary and primary sagittals. 
A discussion of this view as to the nature and origin of the prochiacts, 

and also the evidence which’ has led to its adoption, will be given later on, 
when dealing with the evolution of the family Heteropide. 

* The term secondary is here used only in a general sense, and it must be understood that 
the secondary sagittal spicules referred to in this paper are not of necessity equivalent to- 
secondary sagittal spicules described by other authors. 
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Jenkin’s chiactines, save that they possess an apical ray, are very similar 
to prochiacts. The basal ray lies in the wall of the chamber, “ viewed along 
the axis of the basal ray, the paired rays are seen to be folded to one side ” 
(Jenkin). The apical ray of a quadradiate is, so far as we know from other 
cases, both developmentally and phylogenetically a structure of much later 
origin than the facial rays. Jenkin, moreover, states that in Streptoconus, 
whose canal-system is the most primitive of all the chiact-bearing sponges 
at present described, some of the chiactines lack the apical ray. (They are 

therefore prochiacts.) 
The extreme similarity between the chiactine and the prochiact above 

described is thus evident, the only difference, save as regards the apical ray, 

being that the oral angle of the chiactine, to judge by Jenkin’s figures, is 

greater than that of the prochiact. The presence of a complete series in 
Grantilla, however, in which spicules are found whose original oral angle 
may be widened out to anything between 90° (in some prochiacts) and 180° 
(in the secondary sagittal triradiate), is evidence that this difference is of 
very slight significance ; and if, as I shall hope to demonstrate hereinafter, 
the prochiact is primitive, and the others, in which the primitive oral angle 

is larger, are more modified, then the width of the primitive oral angle of 

the chiactine would be clearly accounted for as a similar development of the 
primitive type towards a uniplanar spicule. The chiactine may therefore be 
looked upon as a direct development of the prochiact by the addition of an 

apical ray. 
Both the species of Grantilla possess prochiacts both in the subdermal and 

subgastral layers, and these spicules form a very large proportion of the 

tubar skeleton in each case. There are present, however, subgastral and 

subdermal sagittal triradiates, and, as above stated, intermediate forms are 

common. Further, in one of the species here described, Grantilla quadri- 

radiata, there also occur subdermal quadriradiates, with the apical ray pointing 

gastralwards. 
Thus these sponges unite in themselves the characteristic features of the 

spiculation of three groups, the Amphoriscid:e, the Heteropide, and the two 

chiactine-bearing families, the Chiphoridz and the Staurorrhaphidee. 

The most primitive sponge in which chiactine (and prochiact) spicules occur 

is Streptoconus, which, save for the presence of these spicules, would be placed 

in the genus Sycetta, the canal-systems of the two sponges being absolutely 

similar. The occurrence in so primitive a type of sponge of this spicule 

indicates its very great phyletic antiquity, showing in fact that the prochiact 

must have originated previous to the development of a dermal cortex. It is 

at this point that I differentiate the Grantillid line of descent from that of 

the Sycettidee—Grantide, including in the former line all those families 

which either still possess, or presumably have had in the history of their 

evolution, prochiact spicules. (See phylogenetic tree on p. 192.) 

Of these, the two families of chiactine-bearing sponges, the Chiphoride and 
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the Staurorrhaphidz, form an extremely compact and definite group, exactly 
comparable to that formed by the two families Sycettidee and Grantide. The 
Staurorrhaphidee are immediately derivable from the Chiphoride by the 
development of a dermal cortex. 

These two families would thus form a branch diverging from the main 
Grantillid stem almost immediately after the appearance of the primitive 
prochiact, the point of divergence being marked by the development of the 
apical ray, transforming the prochiact into the chiactine. 

It is possible to derive the genus Grantilla in two entirely different ways. 
According to one view there is no connection whatever between the 
Chiphoridze and Staurorrhaphide: on the one hand and this genus on the 
other. Grantilla would then be a direct development from the typical 
Heteropid form, by the bending of the paired rays of some of the sagittal 
triradiates. Against this view there are however several, to my mind, very 
serious objections. It implies that two spicules of peculiar and extremely 
similar shape and occupying similar positions in the sponge-wall, namely, the 
subgastral prochiact and the chiactine, should have been developed inde- 
pendently at two different times in the phyletic history of the Heterocela. It 
necessitates, further, our belief that these two spicules should have developed 
by entirely different methods from spicules of entirely different type; for 
Jenkin (9) is of the opinion that the chiactines are developed from the gastral 
quadriradiates. Another objection to this view is the presence of subdermal 
quadriradiates in Grantilla quadriradiata; so that if the Grantillide are to be 
derived from the Heteropids, it must be assumed that the spiculation of all 
these sponges is extremely liable to variation. This interpretation of these 
sponges would be in direct opposition to the principles of classification 
suggested by Dendy (2), who lays very great stress upon the stability of the 
composition and arrangement of the skeletal elements in the different families 
of the Heteroceela. It is, however, possible, as Professor Dendy has suggested 

to me, to give to the Grantillidee an interpretation in which none of these 
difficulties appear, namely, that they are a primitive group, derived from the 
same ancestors as the Chiphoride and the Staurorrhaphide, and representatives 
of the original line of descent from which the Heteropidee and the Ampho- 
riscide have been derived by specialization of their respective characters. 

The Grantillidee would thus be immediately derived from the primitive 
prochiact-bearing stock by the appearance of a dermal cortex. That a dermal 
cortex has originated more than once in the history of the Heteroccela is 
made evident by a consideration of the two families Grantide and Stauror- 
rhaphide. To derive the Staurorrhaphide from the Grantidee would neces- 

sitate the diphyletic origin of chiactines ; to derive them from the Chiphoride 
necessitates a similar diphyletic origin for the dermal cortex. Of these two 
alternatives the latter is by far the most simple; the direct continuity of the 
line Chiphoridee-Staurorrhaphide, the peculiarly restricted distribution of 
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these two families, and the obvious identity of their chiactines, all indicating 
that the Staurorrhaphidee are directly derived from the Chiphoride. 

It must thus, in any case, be assumed that a dermal cortex has appeared 
independently in two different groups; and the occurrence of a third inde- 
pendent appearance of this structure, as shown above, for the Grantillide, 
presents no serious difficulty. This, doubtless, took place very early indeed 
in the history of the Grantillidee, very soon after the first appearance of tbe 
subgastral prochiact, and while the skeletogenous cells were still plastic and 
easily influenced by varying conditions. Previously to the appearance of the 
dermal cortex, the only support for the chamber-layer consisted in a system 

of small spicules in the walls of the chamber, completely separate from the 

skeleton of the adjacent chambers, to which its only skeletal union was through 
the mediation of the gastral cortex. Immediately upon the appearance of a 

dermal cortex, however, many new opportunities arise for strengthening the 
skeletal framework. 

In many cases this strengthening consists in the development of the cortex 

to enormous proportions, with a special skeleton consisting of either large 
oxea or triradiates tangentially arranged, as in Ute in the Grantide and 

Grantiopsis in the Staurorrhaphide. Among the Grantillide the same result 
has been obtained in an entirely different way, namely, by the development 
of subdermal spicules with one ray pointing gastralwards. Two entirely 
different types of spicule have thus appeared simultaneously, the prochiact 
and the quadriradiate. The presence of a complete series of stages between 
the prochiact and the secondary sagittal triradiate seems to me to be con- 
clusive proof that these two forms are not separate developments, but that one 
of them is directly derived from the other. 

An imaginary primitive or Prograntillid type might be diagnosed as 
follows:—-“ Calearea with a distinct dermal cortex covering the chamber-layer. 
Canal-system syconoid, with an articulate tubar skeleton supplemented by 
subgastral prochiacts and subdermal prochiacts, sagittal triradiates and quadri- 
radiates.” This may be considered to have been the ancestral type from which 
the living Grantillidee, the Heteropide, and the Amphoriscidz have all been 
derived. The Grantillide, at any rate in so far as they are represented by 
the genus here under consideration, (rrantilla, have reached their present form 

by the retention of all the types of subdermal spicule, and the loss of the 
primitive articulate tubar skeléton. The Heteropidze, on the other hand, 
have specialized in the subdermal sagittal triradiates, and no longer possess 
either subdermal prochiacts or quadriradiates ; while the Amphoriscide have 
lost the whole of the prochiact-sagittal triradiate series, and have retained 
the subdermal quadriradiates only. 

Since arriving, in conjunction with Professor Dendy, at the above con- 
clusions with regard to the phylogeny of the Heterocceia, I have seen a paper 
by Geoffrey Smith, on the Anaspidacea (17), in which he develops the same 
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view of evolution by specialization on one of many characters all found in the 
primitive type. His remarks have such a close connection with the above 
interpretation, that I think it well to quote them somewhat fully. He says:— 
“... the primitive ancestors of the specialized groups are not distinguished 
from their modern representatives so much by simplicity of structure, but 
rather by combining in themselves the heterogeneous elements which have 
been segregated out in the course of evolution and separated into the different 
streams of descent that have given rise to the modern groups.” 

It was the habit of morphologists, and perhaps still is, “to imagine that a 
primitive ancestral form must have been simpler and have exhibited less com- 

The conclusions of this author form a very striking confirmation of the 
views of the evolution of the Heteroccela brought forward in this paper, and 
form an exceedingly strong argument on behalf of the position assigned to 

the Grantillidze herein. 
The above view of the evolution of the Heteroccela is shown below by means 

of a phylogenetic table :— 

Pharetronidee. Staurorrhaphide. 
\ Heteropidee. Amphoriscide. 

Chiphoride. \ a oA ' Grantidee. Sycettidee. 
| i) 

= wees 

eS 

| 
Ancestral 

Sycettide. 

The Amphoriscide are characterized by the presence of conspicuous sub- 

dermal quadriradiates, with their apical rays directed gastralwards. These 
quadriradiates have undoubtedly been produced by the addition of an apical 
ray to ordinary (regular or sagittal) tangentially placed dermal triradiates. 

It seems to me extremely doubtful whether the family is monophyletic in 

origin, and although I have not broken it up in the present instance, I am of 
the opinion that it will be found necessary to do so in the near future. 
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The series Leucandra—Leucilla is an eminently natural one, species like 
Leucandra verdensis, Thacker (18) and Leucilla intermedia, n. sp., described 
below, being directly intermediate between the typical Leucandras, which 
have no subdermal quadriradiates,and the typical Leucillas, in which they are 
extremely large. L. verdensis, although possessing subdermal quadriradiates, 
is placed in the genus Leucandra by Thacker on account of the “ inconspi- 
cuousness ” of these spicules (cf. diagnosis of the family Amphoriscide in 
Dendy (2)), in comparison with the dermal tangentially lying triradiates ; 
while my new species L. intermedia, in which the quadriradiates are but little 

larger, has been placed in the genus Lewcilla since the dermal triradiates are 
by no means so large as the quadriradiates, which are therefore “conspicuous.” 
In both these species the apical rays are small in comparison with the facial 
rays. On the other hand, it is obviously impossible to derive such genera 
as Syculmis and Amphoriscus, in which the canal-system is syconoid or 
sylleibid, from any form which has, like Leweandra, a typically leuconoid 
canal-system. It is therefore suggested that the “ Amphoriscidz Sycones ” 
are derived from the Grantillide, and the “ Amphoriscidee Leucones” from 
the leuconoid Grantidee. 

The Heteropide, which like the Amphoriscidee are descended from primitive 
Grantillid ancestors, possess features far more difficult of explanation than do 

the Amphoriscide. Chief amongst these is the occurrence of subdermal 
sagittal triradiates and prochiacts. 

It is impossible to derive these spicules from any tangential dermal spicules 

merely by the addition of a ray, as in the case of the quadriradiates, and they 
must therefore have been developed either as a completely new structure, or 
by.a change of position of one or more of the rays of an existing spicule. 

On behalf of the second of these two views, that these spicules are developed 
from dermal triradiates by a bending of the basal ray, there is strong pre- 

sumptive evidence to be obtained from the study of the development of the 
chiactines of the Chiphoridee and the Staurorrhaphide. 

Tn six species out of nine Jenkin states that the chiactines, which do not 

extend right up to the osculum, are replaced in that region by ordinary gastral 
quadriradiates, whose facial rays lie in the primitive facial plane and whose 
apical rays point into the gastral cavity. Between the areas in which these 
two types occur, there is an intermediate region in which quadriradiates are 

found “in all intermediate positions between tangential and centrifugal,” 7. e., 
with the basal ray directed in all intermediate positions between aborally, as 
in the gastral quadriradiate, and dermalwards, as in the typical chiact. This 
change of position, he suggests, is caused by the appearance of the flagellated 
chambers, which continually appear in that region as the sponge elongates, so 
that “the spicules formed in the oscular collar may be supposed to be turned 
round by the development of flagellated chambers under their basal rays. A 
very similar tipping of dermal triradiates, due to the growth under them of 
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the flagellated chambers, occurs at the base of the collar in Tenthrenodes 
antarcticus.” (Jenkin, 9.) 
We thus have a description of the formation of chiacts direc’ from gastral 

quadriradiates by a direct change of position. The result of the “tipping” 
in Tenthrenodes is less clear, as there never occur any subdermal spicules in 
this genus, 7. e. spicules with a ray pointing gastralwards. 

As regards the two species of Grantzlla, I have been unable to make any 
investigations on G. quadriradiata, as the single specimen obtained by 
Mr. Crossland consists of a fragment from which the oscular portion has been 

lost. In G. hastifera I found that neither subgastral nor subdermal triradiates 
or prochiacts extend quite to the oscular rim, but that there is, as in the 

Chiphorid and Staurorrhaphid species, a small area in which they are not 
arranged absolutely radially, but are slightly inclined on both surfaces. This 
inclination does not seem to be always in the same direction, but may be either 
oral- or aboralwards. The spicules in this region of the sponge are considerably 
smaller than the full-grown ones, being not much larger than the triradiates 
of the dermal and gastral cortices. Above the region of irregularly placed 
prochiacts and triradiates it was found impossible to distinguish them from 
the cortical spicules. Owing to the preservation of the specimens not being 
sufficiently good, I found it impossible to obtain any histological details of 
their development. 

It is therefore impossible to be absolutely certain that these subdermal and 
subgastral spicules are derived directly from the dermal and gastral cortical 
triradiates by a change of position, though the facts given above and the great 
similarity of the spicules in the different genera are very strongly in favour of 
such a derivation; and it seems undoubtedly easier to so derive them, especially 
as it is possible to do so in entire harmony with the known facts, rather than 
to consider them an entirely new structure with an origin entirely independent 
of any existing spicule. 

The retention of the paired rays of the prochiact in the primitive facial 
plane can also be explained very easily in accordance with this view. The 
change of position of the spicule must undoubtedly commence while it is quite 
small, and must be a gradual process, as it presumably depends upon the 
growth of the flagellated chambers under it for its accomplishment, at any 
rate in the case of the subgastral spicules. 

Since the gastral and dermal cortices are separated by the growth of the 
flagellated chambers, there will be no obstruction in the way of the basal ray 
as it gradually assumes the radial position ; but to the movement of the paired 
rays, which it must be remembered are growing during the whole of this 
period, a very serious obstruction is opposed by the presence of a cortex. 

Were the additional calcite secreted by the calcoblasts deposited along the 
line of the axis of the ray, the ray as it elongated would have to force its way 
through the cortex as the spicule turned, whereas this difficulty would be 
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entirely obviated if the further growth of the paired rays continued along the 
original lines occupied by the spicule, 7. e. in the primitive facial plane, each 
portion of calcite secreted being thus a little more out of line with the basal 
ray than the last. This would fully explain the peculiar curvature of the 
paired rays of the prochiact, and since the dermal and gastral cortical 
triradiates in Grantilla are very nearly regular, the oral angle between the 
rays of the original cortical triradiate is very similar to the oral angle of a 
prochiact. 

It is, however, more difficult to understand how the growth of the 

flagellated chambers can cause the change of position in the case of the sub- 
dermal triradiates and prochiacts, though the evidence in favour of a similar 
origin to that of the subgastral spicules is very strong. Like the similar 

subgastral spicules, they lie in the region of the oscular rim in Grantilla 
hastifera in intermediate positions between tangential and radial, while, as 
quoted above, Jenkin (9) states that in Tenthrenodes such a “tipping” is 
actually caused by the growth of the chambers. 

These arguments imply that the prochiact is more primitive than the sub- 
dermal sagittal triradiate, which will then be derived from it by the widening 
of the oral angle by the turning of the paired rays until they lie in one plane 
with the axis of the basal ray (fig. 1, p. 188); and the immediate derivation of 
one from the other is rendered certain by the absolutely complete series 
of intermediate forms which occur in Grantilla. This series is as complete 
on the subgastral surface as on the subdermal, and leads to the conclusion 

that the subgastral sagittal triradiates of Grantilla are derived, like the sub- 
dermal, vié prochiacts from the cortical triradiates. It is, of course, not 
suggested that spicules once formed change from prochiacts to sagittal tri- 
radiates, but that this change has occurred during the evolution of the 
group. 

It also leads to the conclusion that the subgastral sagittal triradiate of such 
a form as Grantilla, and probably also of the Heteropide, is entirely different 
from the sagittal triradiate of the first joint of the ordinary articulate tubar 

skeleton, being secondary in origin, and therefore that the inarticulate tubar 

skeleton is an entirely new structure, supplanting and replacing the articulate, 
instead of being derived from it. 

In dealing with the question of these secondarily formed sagittal triradiates,, 
the researches of von Ebner (19) into the physical characters of spicules are 
of very great importance. 

Von Ebner (19) studied this question in a large number (14) of species, 
including members both of the Homocoela and the Heteroccela, and deduced, 

from the behaviour of their spicules when examined under polarized light, the 
occurrence of “secondary” sagittal triradiates differing markedly in their 
optical orientation from the primitive sagittal triradiates. 

In examining a typical regular triradiate by polarized light, it is found that 
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the whole spicule behaves as a single crystal, with its optic axis lying perpen- 

dicularly to its facial plane. Similarly, the optic axis of a quadriradiate lies 
perpendicular to its facial plane, and therefore corresponds with the morpho- 
logical axis of its apical ray. It should, however, be noted, as von Hbner 

points out, that, owing to the curvature of the surface of the sponge and of 

the chambers in those species possessing a syconoid canal-system, the facial 
rays of a spicule rarely lie in one plane, but are usually in the form of an 
extremely low and widespread tripod. References to the facial plane must 
therefore be taken to refer to the plane containing the apices of the three rays, 
whether or not this should also contain the other portions of the ravs. There 
must therefore also be distinguished the true oral angle from the angle seen 
between the paired rays when the spicule is viewed as though projected in 
the facial plane, as is the case in ordinary microscopic examination. The true 
oral angle is the angle between the paired rays measured in the plane containing 

those rays. 
When examining sagittal triradiates, spicules are very frequently found 

whose true orai angle is 170° and whose oral rays lie in a plane perpendicular 
to the optic axis. The basal ray of these spicules is usually somewhat 
inclined to the optic axis, usually from 10°-50°. 
Among the sagittal triradiates whose true oral angle is greater than 120°, 

von Ebner found that in a large number of cases, when the spicule was viewed 
as a projection in a plane at right angles to the optic axis, that the angle then 
seen between the oral rays was one of 120°. In many cases, however, he 
found that the projection of the oral angle in such a plane produced an angle 
greater than 120°, usually from 150° to 180°. 

He therefore divided all sagittal triradiates into two classes distinguished 
by the size of the “ Projections Oralwinkel”’ in a plane at right angles to the 
optic axis: (a) those in which the angle was 120°; () those in which it was 

greater. 

The very close similarity of this optical series‘of modifications with the 
morphological modifications here described in Grantilla can at once be seen. 
Viewing the tubar triradiates of Grantilla in the primitive facial plane, they 
can be divided into those in which the primitive oral angle is less than, 
equal to, or greater than 120°. The first two of these divisions includes the 

prochiacts, while all the secondary triradiates will be placed in the other. 
It must, however, he observed that the two cases are not equivalent, since 

in one case the spicule is orientated with regard to its optic axis, and in the 

other case with regard to its morphological axis. 
If the theory put forward in this paper is accepted, the prochiacts and 

secondary sagittal triradiates of Grantilla are derived directly from an already 
formed spicule by an actual change in the morphological orientation of the 

spicule during its growth. Such a change, whether of the whole spicule 
or of one ray, must obviously cause a similar change in the position of the 
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optic axis of the spicule or ray, as it is impossible to imagine that the crystal 
components of an already formed spicule should change their position in the 
spicule as it turned, so as to retain the primitive orientation in the sponge of 
their optic axis. 

Thus the morphological movement of the spicule would not affect its 
orientation with regard to the optic axis, though it is very possible that the 
morphological movement might tend to influence the physical orientation of 
the calcite, which quite possibly might continue to be laid down in its 
primitive orientation with regard to the sponge rather than with regard to 
the spicule. 

From a polariscopic examizetion of the actual prochiacts and secondary 
triradiates, it appears that the orientation of the spicule about its optic axis 
varies very greatly, but whether these variations are related in any manner 
to the morphological characters of the spicule, or to the amount of the 
widening of the primitive oral angle, I am unable to say. 

In connection with the morphologically secondary sagittal triradiates of 

Grantilla and the entire replacement in this genus of the primitive articulate 
tubar skeleton by such spicules or by prochiacts, it is noteworthy that, 
leaving out of account Megapogon, which has a leuconoid canal-system and 
an irregular spicule arrangement, there are but two genera in the families 
Chiphoridze and Staurorrhaphidee which retain their articulate tubar skeleton. 

In Streptoconus the chiactines form the gastral joint of the articulate tubar 
skeleton, the upper joints being composed of typical sagittal triradiates. 
In Grantiopsis the tubar skeleton, save in so far as the chiactines are 

concerned, is composed of triradiates which have undergone a considerable 
modification, the paired rays of the spicule having almost disappeared, and 
being only represented by minute projections at the gastral end of the spicule. 
In all the other genera of these two families the tubar skeleton is entirely 
composed of the chiactines, with in some species the very occasional addition 
of a triradiate, presumably from its position a remnant of the articulate tubar 
skeleton. 

A similar replacement occurs in the Heteropide by means of subdermal 
and subgastral secondary sagittal triradiates. Very frequently in this family 
again the loss of the primitive tubar spiculation is complete, in which case 
there is formed an inarticulate tubar skeleton. As typical examples of this 
may be mentioned Grantessa stauridea and Grantessa simplea. 
Among the syconoid Amphoriscidee the replacement of the tubar skeleton 

is characteristically by large quadriradiates and triradiates. In Amphoriscus 
and Syculmzs, for example, there are present subdermal and subgastral quadri- 
radiates whose apical rays point respectively gastral- and dermalwards, while 
in Heteropegma the former alone are present. In all these forms the spicules 
of the articulate tubar skeleton are very considerably reduced, the reduction 
in size being very especially noticeable in some species of Heteropegma. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 16 
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The remarkable consistency with which, throughout these families, the 
primitive tubar spiculation is replaced by spicules which, though of various 
kinds, are in every case derived from cortical triradiates, seems to me to be 

very strong evidence in support of the true phylogenetic unity of the group. 
This view of the evolution of the more highly organized families of the 

Heteroccele Calcarea differs from that suggested by Dendy (2) only in 
the derivation of the Heteropidee and Amphoriscide, not directly from the 
Grantidee, but as an entirely separate line from Sycettid (2. e. non-corticate) 
ancestors. This modification has been rendered necessary by the undoubtedly 
primitive character of the prochiact, and the important part which it is con- 
sidered to have played in the evolution of the group. 

GRANTILLA QUADRIRADIATA, sp.n. (PI. 19. figs. 1, 2.) 
The sponge is represented by a fragment only (PI. 19. fig. 1), of a single 

sycon person, possessing neither osculum nor attachment, so that a full 
description of its external form is impossible. The specimen is cylindrical in 
form, and measures 12 mm. in length and 26 mm. in diameter at the widest 

part. 

The canal-system is typically syconoid, and the chambers do not appear 
to be at all branched (PI. 19. fig. 2). 

The skeleton arrangement of the chamber layer is of the inarticulate tubar 

type, composed of sagittal triradiates and prochiacts on both surfaces, and also 
of subdermal quadriradiates, and a few oxea. 

Dermal and gastral cortices are present, each containing tangentially 
arranged triradiates. 

Skeleton arrangement. (PI. 19. fig. 2.) 

A. Dermal cortex. 
The spiculation of the dermal cortex, which is fairly thick, consists entirely 

of triradiates (text-fig. 2, ¢). These are fairly large, typically quite regular, 
with their rays of equal length, though many of them show a slight dif- 
ferentiation of their angles into oral (the largest) and paired, in which case 
the basal ray is usually very slightly longer than the oral. All the rays are 
equal in thickness. They are arranged over the surface of the sponge entirely 
without regard to orientation, except that they are placed tangentially. 

B. Tubar skeleton (Text-fig. 2, a, 6, c, d). 

(i.) Quadriradiates (Text-fig. 2, c).— These are the only quadriradiates 

present in the sponge, and are large subdermal quadriradiates, whose facial 

rays are decidedly sagittal, the two oral rays being usually nearly in a straight 

line and the oral angle almost 180°. The apical ray is considerably the 

longest, frequently being nearly three times as long as the facial rays. It 

is quite straight and of the same diameter for most of its length, the 

diminution in thickness being confined to the distal third of its length. 
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All the three facial rays are of approximately the same length and diameter, 
the basal being sometimes slightly longer than the two oral. All the facial 
rays are slightly curved ; they taper slowly for the most part of their length, 
and are usually somewhat abruptly pointed. 

Fig. 2.—Spicules of Grantilla quadriradiata, all x 60. 

(ii.) Triradiates (Text-fig. 2, a, b).—The subgastral elements of the in- 
articulate tubar skeleton are very largely prochiacts (text-fig. 2, a) of typical 
form, with a few intermediate forms, and true sagittal triradiates with them 
(text-fig. 2, 0). The subdermal skeleton also contains a very considerable 
number of prochiacts, though here the number of sagittal triradiates is 
proportionately very much larger, forming about one-half of the total number 
of subdermal spicules. Intermediate forms also occur fairly numerously, so 
that the prochiacts do not on that side amount to more than one-third of the 
total number of subdermal triradiates. 

The paired rays of both prochiacts and sagittal triradiates are usually 
curved, and frequently are not quite equal, either in length, or inclination to 
the basal ray. ‘This is much more marked in the triradiates than in the pro- 

chiacts. The rays in each case taper gradually for the greater part of their 
length, and rapidly for the distal fourth of their length. 

The basal ray is very much the longest, reaching to as much as three times 
the length of the oral rays, and is quite straight. It tapers gradually for its 
whole length, but somewhat more rapidly in the distal portions. All three 
rays are of the same diameter. 

IG; 
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(iii.) Oxea (text-fig. 2, a)—A very few oxea occur, radially arranged, 
and traversing the sponge-wall from cortex to cortex, though they do not 
project from the surface. They are of almost the same diameter throughout 
their length, and their ends are bluntly pointed. They are quite straight or 
nearly so. 

C. Gastral cortex (Text-fig. 2, 7). 

The spicules of the gastral cortex are all triradiates and are considerably 
smaller than the dermal. They form a dense layer over the gastral ends of 
the chambers, and are arranged entirely without orientation. They do not 
show any definite distinction into basal and oral rays, but all three rays are 
frequently of slightly different length. The length of the rays is extremely 
variable ; but the diameter is fairly constant and equal for all the rays of one 
spicule. The gastral cortical spicules are much more slender than those of 
the dermal cortex, and their rays shorter. 

Spicular measurements (in millimetres). 

Basal rays. | Oral rays. | Apical rays. Diameter. 

Wermal triradiates ieee tee 0°38 to 0°42 | 0:33 to 0:40 LS | 0:035 to 0:04 

Subdermal quadriradiates ....| 0:23 to 0:26 | 0:23 to 0:25 | 0:5 to 0°65 | 0-035 to 0:345 

Subdermal triradiates (and | iy | 0:034 to 0:042 
subpastral)cneedeineras cinieese 05 to 0°65 | 0°18 to 0:28 | 

Gastral triradiates .......... O17 to 0°28 os | 0:02 

ORCA Means inca oe, hater ai eeke tera 1:2 to 13 - | qs 0:03 

The single specimen in the collection was obtained from the Harbour at 

Suez. 

Distribution. Red Sea. 

GRANTILLA HASTIFERA, sp.n. (PI. 19. figs. 3, 4.) 

The specimen (fig. 3) consists of a cylindrical syconoid person with a single 
apical osculum. The aboscular end is broken, and close to the osculum 
the proximal portion of a second sycon person joins on to the first; the 
second tube, however, is only a fragment. 

The specimen measures 22 mm. long by 9 mm. diameter at the widest part. 
The tubar skeleton is inarticulate, and is composed chiefly of prochiacts and 

sagittal triradiates, the oral rays of the latter being of unequal length. A 
number of radially disposed oxea also occur, whose outer ends project con- 
siderably from the sponge, and are “‘ semi-hastate,” 2. e. barbed on one side only. 

The canal-system is typically syconoid, the chambers being protected by a 
fairly well-developed dermal cortex, containing a dense layer of triradiates. 
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Skeleton arrangement. (P1. 19. fig. 4.) 

A. Dermai cortex. 
The spiculation of the dermal cortex consists entirely of regular to sub- 

regular triradiates (text-fig. 3, c), which usually have the basal ray slightly 
longer than the paired rays. The oral angle is also usually somewhat greater 
than the paired angles, but many of the spicules appear to be absolutely 
regular. The oral rays are usually straight, but may be slightly curved. 
The basal ray is quite straight. All three rays are of the same thickness, 
and taper very gradually till near the end, most of the diminution of thickness 

occurring in the distal third of the ray. They lie in the cortex entirely 
without orientation. 

B. Tubar skeleton. 
(i.) Triradiates (Text-fig. 3, a,).—The tubar skeleton is almost entirely 

composed of prochiacts, intermediate forms and sagittal triradiates, all being 

present in both subdermal and subgastral layers. 

Fig. 3.—Spicules of Grantilla hastifera, all x 60. 

The prochiacts (text-fig. 3,a) are much more numerous in the subgastral 

than in the subdermal layer, where they but occasionally appear. The paired 

rays are equal in length and as a rule about one-third of the length of the 

basal ray ; they are curved very considerably, and taper throughout their 

whole length. The basal ray is quite straight, and likewise tapers through 

its whole length. All the rays are of equal thickness. 

The intermediate forms between prochiact and sagittal triradiate spicules 

also have approximately equal oral rays, and the measurements given below 

for the prochiacts apply equally to them. 

The sagittal triradiates (text-fig. 3, >), however, show a peculiar modi- 

fication of their paired rays, which are of unequal length, one of them being 

very nearly twice as long as the other in a typical specimen, while sometimes 



202 MARINE BIOLOGY OF THE SUDANESE RED SEA. 

it may even reach to two and a half times as long. These elongated rays do 
not lie in any special direction, but point towards any part of the sponge 
indiscriminately, two adjacent spicules frequently having their elongated rays 
pointing in opposite directions. The shorter of the two paired rays is of 
about the same length as the paired rays of the prochiacts. Both the paired 
rays are strongly curved, and are somewhat abruptly pointed. The basal ray 
is quite straight and tapers almost uniformly from base to apex, the tapering 

being slightly more rapid towards the point. 
Gi.) Oxea (Text-fig. 3,¢).—There are present radially arranged oxea, 

extending completely through the sponge-wall and with the distal third of 
their length projecting from the surface of the sponge. They are slightly 
curved, and thickest about one-third of their length from the inner (gastral) ena, 
which is abruptly pointed. The distal end, towards which the spicule 
gradually tapers, is swollen into a head, whose proximal part is barbed on one 

side and rounded on the other. The distal end of the head is pointed. 

C. Gastral cortex (Text-fig. 3, a). 
The gastral cortex is extremely thin, and, like the dermal cortex, contains 

triradiates only of subregular shape. All the rays are equal in length, but 
there can always be distinguished two oral rays and a basal ray by the 
inequality of the angles. Some of the spicules have the paired rays quite 
straight, with the oral angle slightly larger than the paired angles, while in 
others the paired rays at their point of origin lie almost in one straight line, 
with an oral angle of nearly 180°, afterwards bending considerably so as to. 
make the angles between the distal parts of the rays nearly equal. All the 
rays taper gradually from base to apex. 

Spicular measurements (in mm.). 

Basal ray. | Oral rays. Diameter. 

| 
Dermal triradiates .......... 0:27 to , 0:80 0:03 to 0:035 

Subdermal and subgastral do. ..| 0°32 to 0°35 |(a) 0:2 to 0°38 (4) O'1 to 0:12) 0:03 

JEROME) Ga doGdy ab bones od. 0-4 to 0-45 | 0-1 to 0:12 0:025 to 0:03 | 

Gastral cortical triradiates .... O18 to 0:24 0-015 to 0-018: 
| 

OXCR Te ature get ee nr 1:0 to 11 0:03 to 0:04 

A single specimen of this species was obtained at Suez. 
Distribution. Red Sea. 
This species has been placed in the genus Grantilla with the previous species 

owing to the striking similarity between their tubar skeletons, although no 
quadriradiates occur in this species. 
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Family HETEROPID”, Dendy. 

GRANTESSA GLABRA, sp.n. (PI. 19. figs. 5, 6.) 

The specimen (fig. 5) consists of an irregular syconoid individual with a 
slight division into two persons indicated at one end. Hach of these persons 
has a distal osculum, one of them being closed. 

In the aboscular portion of the sponge is a large rent, so that it is impossible 
to say definitely that the sponge is not colonial in form. The specimen 
measures 20 mm. in length and 9 mm. in breadth. 

The canal-system (Pl. 19. fig..6) is typically syconoid, with fairly thick 
dermal and gastral cortices, and is supported by an inarticulate tubar skeleton, 
composed of large, typically sagittal triradiates, and a few oxea (fig. 6). 

Skeleton arrangement. (PI. 19. fig. 6.) 

A. Dermal cortex. 

The spiculation of the dermal cortex consists entirely of triradiates 
(text-fig. 4,6), which are large and vary in shape from regular to slightly 
sagittal, very frequently with the basal ray somewhat longer than the others. 
They are disposed in an irregular layer over the dermal surface, without 
regard to orientation. The rays are all of equal thickness, but some spicules 
are found in which the rays are much thicker than in others. The rays taper 
from base to apex, and are quite straight. 

B. Tubar skeleton. 
(i.) Oxea (Text-fig. 4,d).—The oxea, many of which have the form of the 

stylotes of Monavxonida, are straight and radially placed on the sides of the 
flagellated chambers amid the triradiates of the tubar skeleton with their 
pointed ends dermalwards. They are extremely few in number. <A few oxea 
are also found in which the gastral end cf the spicule is considerably more 
sharply pointed than in the typical example. They are thickest about the 
middle, whence they taper slightly towards the rounded gastral end, and more 
rapidly towards the dermal end. 

(i.) Triradiates (Text-fig. 4,a)—Large sagittal triradiates forming an 
inarticulate tubar skeleton in which, however, many of the triradiates, both 

in the subgastral and subdermal layers, have their paired rays placed consider- 
ably more deeply than have others. The basal ray is by far the longest of the 
rays, being very frequently almost twice as long as the paired rays, which 
are sometimes slightly unequal in length. The basal ray is quite straight. 
The angles between the rays are all equal at first, but the paired rays almost 
immediate curve outwards to form a typical sagittal spicule. 

All the rays taper froin base to apex. 
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C. Gastral cortex. 

SEA. 

The spiculation of the gastral cortex is entirely made up, like that of the 
dermal cortex, of a layer of triradiates (text-fig. 4, c). 

Fig. 4.—Svicules of Grantessa glabra, all x 60. 

They are equiangular, 

and their rays are somewhat less in length than those of the dermal triradiates. 
They are also very much more slender, being not more than a fourth of that 
of the larger dermal triradiates. Their rays often show a slight variation in 
length, and are quite straight. They taper from the base to the apex. 

Spicular measurements (in mm.). 

4 Basal ray. Oral rays. Diameter. 

Wermialitrinadiatess ses. 4e eee een 0:5 to 0'7 0:5 to 0:65 0:04 to 0:065 | 

Gastral triradiates ............00004. 0-4 to 0-5 0-015 

‘WV bane Tae HNKESS 5 ooo con ooo sco anoe 0-75to08 | O04 to 05 0:07 to 0:09 

(SRA nA a sc: OA ae ene eatrene | ua ae A | 1:0 to 1:1 0:05 to 0:06 
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A single specimen of this species was obtained at Suez. 

Instribution, Red Sea. 

Family AMPHORISCIDA, Dendy. 

LEUCILLA BATHYBIA (Haeckel). 

Synonymy ; 
1872. Leucaltis bathybia, Heckel (8). 

1877. Leucaltis bathybia, SchufMer (16). 

Three specimens were obtained from a buoy in Suez Harbour. 
Distribution. Red Sea; Amirante Is., Australia. 

LEUCILLA INTERMEDIA, sp.n. (PI. 20. fig. 7.) 
The specimens in the collection are small, irregularly massive, and usually 

with a single osculum at the top; there are no specimens present in which two 
oscula occur. They vary in diameter, the largest being 8 mm. at its widest 
part, which is close to the base. 

The canal-system is sylleibid, with slightly elongated flagellated chambers 
arranged in groups round wide exhalant canals (PI. 19. fig. 7). 

The spiculation of the chamber-layer is irregular. 

Skeleton arrangement. (PI. 19. fig. 7.) 

A. Dermal cortex. 
(i.) Quadradiates (Text-fig. 5, a).—Large slender quadriradiates usually 

with the basal ray slightly longer than the paired rays, but spicules occur 
with the basal ray much the shortest. All the facial rays are straight and 
equal in diameter. They are also of the same diameter throughout nearly 
the whole of their length, the ends being somewhat abruptly pointed in most 
cases. In the case of those spicules which have a short basal ray, however, 
the basal ray tapers gradually throughout its length. The facial rays are 
not orientated in any special direction. The apical ray, which is directed 
gastralwards, is small and slender. 

(ii.) Triradiates (‘Text-fig. 5, d).—A thin irregular layer of regular, tan- 

gentially placed triradiates occurs interspersed among the quadriradiates. 
The rays are straight, equal in length, and taper gradually from base to 
point. The spicules are scattered over the surface of the sponge without 
regard to orientation. 

B. Gastral Cortex. 
The spiculation of the gastral cortex consists entirely of small sagittal 

quadriradiates with extremely short apical rays (text-fig. 5,b). They form 
a dense but thin layer over the gastral surface of the sponge. The facial rays 
are all equal in length, and of the same diameter. They taper gradually 
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throughout their whole length. The basal ray is quite straight, but the paired 

rays are usually curved. The apical ray is much shorter and of less diameter 

than the facial rays. There is no orientation of the facial rays. 

Fig. 5.—Spicules of Lewcilla intermedia, all x60. 

C. Skeleton of the chamber-layer. 

(i.) Oxea (Text-fig. 5,¢).—The oxea are extremely long, and lie amidst 

the triradiates. They are arranged radially, with their distal ends projecting 
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some way from the surface of the sponge. They are of somewhat peculiar 
shape, their greatest diameter occurring near the inner (gastral) end, which 
is abruptly pointed. The spicules taper gradually and uniformly to the 
distal end, which is very elongated and slender. 

(ii.) Triradiates (Text-fig. 5, c)—_The main portion of the skeleton of the 
chamber-layer is composed of irregularly scattered triradiates of rather large 
size, all the rays being of equal length and thickness. The inequality of the 
angles separating the rays, however, renders it always possible to distinguish 
the basal ray from the paired rays. The rays are all straight and somewhat 
abruptly pointed. 

Spicular measurements (in mm.). 

2 i aan renee : Diameter. | Basal ray. | Paired rays. Apical ray. Facial rays. | Apical ray. 

Subdermal quadriradiates .0:17 to 0-5 0°4 to 0°5 012 (0-015 to 0:017.0:015 to 0:016 

Gastral quadriradiates....0-1 to ou 0-1 to 0-11 0:07 to 0:08 = 0008 0-007 

All rays. Diameter. 

Dermal triradiates ...... 0-23 to 0:26 — 0:015 to 0-017 

pauidiatee of the chamber-|| 0.97 t5 0:5 sa 0:03 to 0-035 
VET ey ebshep so ssieve) avai aleve ( 

(OSE a aan n ne RIAN ae 10 to 380 — 0:05 to 0:06 

A considerable number of specimens of this sponge were obtained at Suez. 
Distribution. Red Sea. 

LEUCILLA CROSSLANDI, sp. n. 

The specimen in the collection is but a fragment, without osculum or place 
of attachment. It apparently belongs to a fairly simple sponge form. It is 
8 mm. long by 5 mm. broad at its widest part. 

The canal-system is typically leuconoid, with small spherical chambers 
irregularly scattered through the sponge-wall. 

The spicules are quadriradiates and triradiates. 

Skeleton arrangement. 

A. Dermal cortex. 

G.) Subdermal quadriradiates, of which there are two kinds :— 
(«) (Text-fig. 6,a). Very large sagittal quadriradiates, lying immediately 

below the dermal surface. Of the facial rays there is usually a short basal 
ray and longer paired rays, all three rays tapering uniformly to a sharp 
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point from base to apex, and all being quite straight. The gastrally directed 
apical ray is frequently as long as the basal ray, 

(8) (Text-fig. 6, b,c). Quadriradiates, not quite so large as the previous 

and with the paired rays slightly curved, are also present. This slight 

curving tends to bring the axes of the paired rays to lie nearly in a 

straight line. Instead of tapering uniformly and ending in a sharp point, 

? a 

ae) 
Lie e or 

Fig. 6.—Spicules of Leucilla erosslandi, all x 60. 

A 
} LDS 

ae 

the ends are obtusely pointed, and the rays are of very nearly the same 
diameter for two-thirds their length. The apical ray is frequently the longest 
of the rays. The facial rays may be equal in length. 

Measurements of subdermal quadriradiates (in mm.). 

p Souci Diameter 
Basal ray. | Paired rays. | Apical ray. of rays. 

ee Shee 

PRES 3 oat ey 0°61 | 092 | 0:55 0-1 
a 

Cie eee 0-7 MOBO el AkOgsT 0-09 

RGM eicascs M ARNAiat 0:6 | 0°6 | 0°58 0-09 

} Pr 055 | 055 0:6 0-075 
| | 
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(ii.) Triradiates (Text-fig. 6, e).—Exactly similar triradiates were found 
in the dermal and gastral cortices and in the chamber-layer. They are 
described under the skeleton of the chamber-layer. The dermal cortex is. 
composed of a thin but very dense layer of these, filling up the interstices. 
between the subdermal quadriradiates. 

B. Gastral cortex. 
(i.) Quadriradiates (Text-fig. 6, d).— Very slender quadriradiates with 

an extremely small apical ray projecting into the gastral cavity. They are: 
sagittal, with the paired rays much longer than the basal and a very wide oral. 
angle. All the rays are straight and the facial are all equal in diameter. 
The apical ray is considerably more slender than the facial rays, and tapers 
nearly uniformly from base to apex. The facial rays are of the same 
diameter for the greater part of their length and have rounded ends. The 
paired rays vary from 0:25 to 0°28 mm. in length, the basal from 0°18 to: 
2 mm., all three facial rays having a diameter of 0-014 mm. ; the apical 

rays are about 0:05 mm. long, and 0-01 mm. in diameter. 
Gi.) Triradiates (Text-fig. 6, e).—Hxactly similar to those of the chamber-. 

layer, forming a thin but dense layer among the quadriradiates. 

C. Skeleton of the chamber-layer (Text-fig. 6, e, f). 
This part of the skeleton consists of a great mass of sagittal triradiates. 

scattered throughout the chamber-layer of the sponge, without orientation. 
There is easily distinguishable, in most spicules, a basal and two paired 
rays, by the great width of the oral angle. The basal ray is also usually 
not quite so long as the paired rays, but it may be equal to them in length 
or even longer than they are. All the rays are quite straight and of equal 
diameter almost up to the tip, which is somewhat rounded. 

There are also present in the chamber-layer, though not in the dermal or 
gastral cortex, a quantity of very small triradiates, which may very possibly 
be the incompletely developed specimens of ihe preceding. They are sagittal 
and have the paired rays always slightly longer than the basal. The 
thickness and form of the rays are the same as in the larger triradiates. 

Measurements of triradiates (in mm.). 

Basal ray. Oral rays. Diameter. 

ILarge triradiates ............ 0-2 to 0:28 0:25 to 0°30 0-014 

Small triradiates ............ O'14to 018 | 016 to 02 0-014 | 

A fragment of a single specimen was obtained at Suez. 
Distribution. Red Sea. 
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Family PHARETRONIDA, Aittel. 

Subfamily Diarytina, Rauf. 

Genus KEBIRA,* n. g. 

Sponge composed of a single person with an apical osculam. The chamber- 
layer is covered over with a thick dermal cortex, in which occur numerous 

large oxea, longitudinally arranged. The spicular fibres are composed of 
triradiates, the paired rays of which are vestigial. The fibres lie radially 
disposed, or inclined but little to the radial direction, in the chamber-layer. 
The canal-system is leuconoid, with large subdermal cavities, inhalant and 

exhalant canals. 

This genus is of unusual interest not only as a living member of the family 
Pharetronidre, an almost wholly fossil group, but also on account of the 
presence of triradiates of very peculiar type. 

In the only other known living genus belonging to the subfamily Dialytine, 
Lelapia (2a), there also occur fibres of modified triradiates, in this case tuning- 
fork spicules, the paired rays being bent towards each other so that they 
come to lie parallel and close together, and almost in line with the basal 
ray. Thus the spicular fibre comes to be composed of spicules simulating 

oxea. 
In Kebira, however, the same result is obtained by a totally different 

method. Here, at first sight, the spicules of the fibres appear to be true oxea, 
but on more careful observation it is found that there is present on the inner 
(gastral) end of each, a small triangular head or swelling representing the two 
paired rays (text-fig..8, ¢). Although typically almost absent, yet there 
occasionally appear considerable rudiments of these paired rays, especially 
at the gastral end of the spicular fibre, where there are no surrounding 
spicules. All the paired rays are turned gastralwards, and the fibres run 
either radially, or very slightly inclined to the radial direction (PI. 20. fig. 9). 

It must be noted that where sufficient vestiges of the oral rays are 
present for their true shape and position to be made out, they are seen to be 
typically sagittal and to show no signs of turning inwards to form a tuning- 
fork spicule, so that it is not possible to derive them trom tuning-fork spicules 
by the loss of the paired rays. 

KEBIRA UTEOIDES, sp.n. (Pl. 20. figs. 8, 9.) 

Sponge of well defined flask-shape (Pl. 20. fig. 8) with a thick dermal cortex 
containing large longitudinally placed oxea. Dermal surface covered by a 

* The name is taken from the locality where it was obtained—Tella Tella Kebira. 
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Fic, 7.—Oxea of Kebira uteoides, 

x 60. 

sparse layer of sagittal triradiates arranged 
tangentially. Gastral surface covered with a 
thin layer of subregular triradiates. Surface 
of the sponge smooth and not marked by ridges 
or depressions. There isa single osculum at the 

upper end—not guarded by any fringe or collar. 

The canal-system is typically leuconoid and 
possesses a series of shallow, but somewhat 
broad, subdermal cavities, from which inhalant 
canals lead to the chambers. From the 
chambers wide exhalant canals lead to the 
gastral cavity (PI. 20. fig. 3). 

I have been unable to distinguish the 
openings from the exterior to the subdermal 

spaces, but the arrangement of skeleton of the 
dermal cortex leads me to think that probably 
they are in the form of very numerous minute 
pores irregularly scattered over the surface of 
the sponge. No special pore areas were ob- 
served on the surface. 

The arrangement of the skeleton is shown in 
Pl. 20. fig. 9. 

The spicules are of two kinds, oxea and 

triradiates. 

(a) Oxea (Text-fig. 7). 

The oxea are extremely large, and occur in 
great quantities in the very thick dermal cortex 
covering the sponge. They are thickest in the 
middle, and gradually taper towards the ends. 

Their shape is more or less curved, according 
to the part of the body in which they occur, and 
the contour of which they follow, so that at the 
oscular end of the body, those of them which 
project into the oscular rim (fig. 76), which 
is very low, and not definitely marked off from 
the rest of the body, have their ends slightly 
bent in the reverse direction to the general 
curve of the spicule. 

They vary very greatly in length, being 

found in all stages of growth, so that the 
smallest observed specimen measures scarcely 
-2 mm. long, while all intermediate stages are 
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found between this and the largest specimens which measure anything up 
to4 mm. The diameter of the largest specimens at their thickest part varies 

from °15 to -18 mm. 

(6) Triradiates. 

(i.) Dermal (Text-fig. 8, c)—The triradiates of the dermal layer are of 
small dimensions and all markedly sagittal, with the paired rays two or three 

times as long as the basal. They form a sparse, but even covering, dermad 
to the oxea, over the whole of the external surface of the sponge, except in 
the immediate region of the oscular rim, where apparently they have not yet 
developed. The rays are all equal in diameter right up to their tips, which 
are rounded. The basal rays are straight, the apical curved. They are 
scattered over the surface without regard to orientation. 

Fig. 8.—Triradiates of Kebira uteordes, c and d X160, e X310. 

(ii.) Gastral (Text-fig. 8, d).—A thin gastral cortex is present between the 
flagellated chambers and the gastral cavity, in which there lies a layer of 
triradiates. These spicules are regular or slightly sagittal, but nearly all 
have the basal ray longer than the paired rays, in the sagittal specimens 
considerably so. All the rays are straight and cf the same diameter. The 
ends are rounded. 
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Measurements of a series of triradiates is given below (in mm.) :— 

Paired rays. Basal ray. Diam. at base. 

Gastrall cortex) tices «cso 6 ae 0:19 O-4 0:025 

» 0195 0:21 0:03 

o 0:2 0:25 0:016 

os O15 015 0:025 

Dermal cortex wave cscs 0:24 0:076 0:015 

o 0:22 0-091 0:015 

~ (iii.) Spicular fibres——The fibres are composed of remarkable triradiates 
(text-fig. 8,¢), usually having their oral rays reduced to a small triangular 

head at the end of the basal ray. The only other calcareous sponge 
having spicules of this shape is Grantiopsis cylindrica, Dendy, one of the 
Staurorrhaphide, in which the spicules of the articulate tubar skeleton are 
reduced to an exactly similar form. 

These “ nail-spicules,” as I propose to call them, form long fibres extending 
through the whole width of the chamber layer, and arranged radially 
or very slightly inclined to the radial direction. A cross section of a 
fibre will nearly always show from 3 to 5 spicules, four being the most 
frequent number. At the gastral ends of the fibres the “ nail-heads,” 7. e. the 

vestigial paired rays, show a tendency to increase their size, and also 
occasionally the spicules at the sides of the fibre have enlarged “heads.” 
It is very frequent, in this case, to find that one of the paired rays is 
developed much more than the other. 

The length of the basal ray varies from 0°18 to 0°22 mm., and its diameter 
from 0:003 to 00035 mm. The head typically measures 0:008 to 0:01 mm. 

in diameter, but individual oral rays have been noticed as long as 0°02 mm. 
When the length of the oral rays is sufficiently great to enable their diameter 
to be measured, they are found to be equal in width to the basal ray. 

The single specimen in the collection was olsaun en! at Tella Tella Kebira. 
Distribution. Red Sea. 
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EXPLANATION OF THE PLATES. 

PLATE 19. 

Fig. 1. Grantilla quadrwadiata. External form. X2. 
2. > > Transverse section through sponge-wall. x60. 

3. x hastifera. YExternalform. X2. 
4, x > Transverse section through sponge-wall. x 60. 

5. Grantessa glabra. External form. X2. 
6. ¥ 5 Transverse section through sponge-wall. x60. y 

PLATE 20. 

o, 7. Leucilla intermedia. Transverse section through sponge-wall. X60. _ 
8. Kebira uteoides. Externalform. x6. 
9 “5 ~ Longitudinal section through sponge-wall. x 60. 

LETTERING oF Fias, 2, 4, 6, 7, 9. 

d.c., dermal cortex. g.c., gastral cortex. 
e.c., exhalant canal. @.¢., inhalant canal. 

- fi.c., flagellated chamber. s.d.c., sub-dermal cavity. 
sp.f., spicular fibres (composed of ‘nail-spicules ”). 
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Reports on the Marine Brotocy of the Supanese Rep Sea.—XIV. On 

the Crustacea Isopopa and Tawnarpacea. By the Rev. THomas R. R. 

Srepsine, M.A., F.RS., F.L.S., F.Z.8., Hon. Memb. New Zealand 

Institute, Hon. Fellow Worcester Coll., Oxford. 

(PLATES 21-23.) 

| Read 16th December, 1909. | 

Tue collection contains fifteen species, distributed over twelve genera. Two 
of the species, one as larval, the other as imperfect, are left unidentified. 

Of the remainder, four are regarded as new and present points of interest 
noted in the several accounts relating to them. Three of the four new 

species are based on specimens of very small size. In one case only a single 
specimen was available, and where the largest number was in hand, all three 
specimens were imperfect. Under these circumstances the collection may 
be regarded as having yielded a fairly creditable result, especially as it was 
made in a part of the world where investigators have been frequently at work. 

Tribe CHerirera. 

Family TANAID &, 

Genus Tanals, Audouin § Milne-Edwards. 

1828. Tanais, Audoutn & Milne-Edwards, Précis d’Entomologie, p. 46, pl. 29. fig. 1. 

1905. Tanais, Stebbing, in Herdman, Ceylon Pearl Fish., Suppl. Rep. 28, p. 2. 
1905. Tanais, H. Richardson, Bull. U.S. Nat. Mus. No. 54, p. 7. 

TANAIS PHILETZRUS, Stebbing. 

1904, Tanais phileterus, Stebbing, Spolia Zeylanica, vol. ii. pt. 5, p. 7, pl. 2. 

A female specimen, having the bilaminar and very prominent marsupium 
loaded with eggs, shows no characters that would justify its separation from 

the species named. The thumb of the first gnathopods is oval, instead of 
having an irregular inner margin, but the armature is similar to that of the 

male, the inner border being fringed with sets, here six in number, and 
the apex carrying a short strong spine. The eyes and antenne and three 
pairs of pleopods agree with those of the male. The uropods are four-jointed, 
and here the first or peduncular joint is a little longer than any one of the 
three subequal flagellar joints. 

Length 2°5 mm. 

Locality. Label: Crustacea, Quay wall, Dec. 04, Crossland coll. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 18 
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Genus LEPTOCHELIA, Dana. 

1849. Leptocheliz, Dana, Amer. J. Sci. ser. 2, vol. viii. p. 425. 

1900. Leptochelia, Stebbing, Willey’s Zoological Results, pt. 5, p. 614. 

1904. Leptochelia, Stebbing, in Herdman, Ceylon Pearl Fish., Suppl. Rep. 23, p. 5. 

Numerous references to the bibliography of this genus will be found under 
the last two dates. 

LeprocHELtA MINUTA, Dana. 

1853. Leptochelia nunuta, Dana, U.S. Expl. Exp. vol. xiii. p. 800, pl. 53. figs. 5 @—-d. 

1900. Leptochelia nunuta, Stebbing, Willey’s Zoological Results, pt. 5, p. 615. 

Four specimens of the male sex, in length about 2°5 mm., agree closely 

with Dana’s figures. They are well distinguished trom ZL. mirabilis, of 
Professor Herdman’s expedition, not only by much inferior size, but also by 

he second joint of the upper antennze, which is here barely twice, instead of 
eight times, as long as the third. The flagellum is eight-jomted. Along 
with these male specimens were several others, ranging from 2 mm. to 

3°75 mm. in length, without the characteristic gnathopods of the adult male, 
and some of them declaring their sex by having eggs in the marsupium. 

Locality. Label: 25/3/05: Crustacea lec., amg. J/. vulg. shells. 

L&mPTOCHELIA LIFUENSIS, Stebbing. 

1900. Leptochelia lifuensis, Willey’s Zoological Results, pt. 5, p. 616, pl. 65B, g, 

Tok Cec, QD 

A single specimen of the adult male with the characteristic first gnatho- 
pods occurred in the collection. The gnathopods in question are substantially 
constructed as well as elongate, with a wide gap left between the finger and 
the strongly bidentate thumb, when they meet. In this specimen the uro- 

pods have the longer ramus five-jointed, but the shorter one-jointed, not 
two-jointed as in the typical specimens. 

Locality. Suez docks, among broken shells, 7/12/4. At a locality labelled 

04/5, 11 Misc. 30, several specimens occurred which are probably the females 

or young males of this species. Some of these had the four pairs of 
marsupial plates well developed. A few also occurred along with Tanais 
phileterus above mentioned, and a single larval specimen of Gnathia. 

Tribe /LABELLIFERA. 

Family HuRYDICID4. 

Genus CrroLana, Leach. 

1818. Cirolana, Leach, Dict. Sci. Nat, vol. xii. p. 347. 

1905. Cirolana, Stebbing, in Herdman, Ceylon Pearl Fish., Suppl. Rep. 25, p. 11. 

For bibliography of the genus, see the last reference. 
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CIROLANA PARVA, H. J. Hansen. 

1890. Cirolana parva, Hansen, Vid. Selsk. Sky. ser. 6, vol. iii. pp. 321, 340, pl. 2. 
fies. 6-64, pl. 5. figs. 1-1 d. 

1905. Cirolana parva, Stebbing, in Herdman, Ceylon Pearl Fish., Suppl. Rep. 23, p. 12. 

1905. Ctrolana parva, H. Richardson, Bull. U.S. Nat. Mus. No. 54, p. 111, figs. 93-95. 

The specimen of this little species showed no distinctive sexual characters. 
In the first antennz the flagellum is six-jointed, in the second thirteen- 
jointed. The apex of the telsonic segment is bordered with eight spines, not, 
indeed, on the outer case, which was almost denuded of its fringe, but on that 

prepared for the moult, which came away clear in dissection. 
The length of the specimen was 4°5 mm., with a breadth of 1:25 mm. 
Locality. Label: Crossland 04/5, 11 Mise. 30. 

Family CORALLANIDE. 

Genus Lanocira, Hansen. 

1890. Lanoctra, Hansen, Vid. Selsk. Sky. ser. 6, vol. v. pt. 3, pp. 287, etc. 

1904. Lanoctra, Stebbing, in Gardiner’s Fauna of the Maldive and Laccadive Archip 

vol. ii. pt. 3, p. 706. 
1905. Lanocira, Stebbing, in Herdman, Ceylon Pearl Fish., Suppl. Rep. 25, p. 19. 

The four species of this genus already described are closely related one to 
the other, and the species now to be added is evidently a near ally of the 
rest. It belongs to the group in which the hinder part of the body is 
setigerous, and agrees with the form which I have named L. gardineri in 
having a frontal process to the head of the male. The process, however, 
is not horn-like, but distally expanded, so as to present a very distinct — 
appearance, 

LANOCIRA LATIFRONS, sp. n. (Plate 21.) 

In the male the front of the head is produced into a broad, slightly 
upturned, somewhat axe-like process, of which the widened distal portion 
while in sctu appears to be truncate in dorsal view, but is seen to have a 
eurved outline when the head is detached. In the female there is only 

a broad shallow convex projection, in no way axe-like. Of the person 
segments, the first is the largest, the last three are successively smaller than 
those which precede them. ‘The first pleon segment is almost completely 
concealed, and the fifth has its outer angles much overlapped by those of the 
preceding segment. The telsonic segment is broader at the base than the 
length, that part of it which no doubt represents the telson being triangular 
with a rather narrowly rounded apex. The surface is pretty closely set with 

18* 
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nuimerous spines or short setee and its serrulate margin with long sete, 

among which the apex exhibits traces of six spines ; but both here and on the 

uropods the armature of spines and setz, though evidently by nature ample, 

has suffered damage. The dorsal surface of the earlier pleon segments is 

microscopically squamose, but like the perzeon exhibits at present very few 

spines. 
The eyes are large and dark, have forty or more components, and are 

separated by an interval about equal to their shorter diameter. 
The first antennze have a seven-jointed flagellum ; the second have one that 

is seventeen-jointed, fringed in the male with numerous long filaments. In 
essentials they do not differ from those described and figured for L. gardineri, 
yet between the two members of each pair there are small differences of 
detail, and, as is shown in the figures, a considerable difference in appearance 
may result from the positions which they assume when mounted. The second 
antenna on the left does justice to the filaments of the flagellum, while that 
on the right sets out the relative breadth of the various articulations but 

leaves the filaments in obscurity. 
The upper lip is distally emarginate. The mandibles, as usual in this 

genus, were very untractable. There is a massive very irregularly quadrate 
base, with the rest of the trunk disproportionately slender, its distal edge 
bifid, with a sharp tooth above, but the lower details obscure (probably 
agreeing with what I have figured for the mandible of L. ceylanica). Near 
the distal tooth some minute reverted denticles appear on the upper margin. 

The palp is affixed to the strong basal part, and has the first joint rather 
shorter than the second, but as long as or longer than the third. 

In this species, as in L. ceylanica, the first maxillee present a very powerful 

and strongly curved apical spine, both this and the base on which it stands 
differing rather notably in shape and proportions from those figured by 
Hansen for his Lanocira kréyert. The maxillipeds ditfer little from those of 
L. zeylanca, but the third and fourth joints are relatively rather longer, 

each being longer than broad, which is not the case in any of the species 

previously described. 
The limbs of the perseon do not offer characters of marked distinction. 

The fifth pereeopods are somewhat more slender than in L. zeylaniea, 
with the apical spines of the joints less elongate than in the male of that 

Species. 
The branches of the second pleopods are considerably narrower in pro- 

portion to their breadth than in L. zeylanica. 
Length of male 7°75 mm., breadth about 3°5 mm. ; length of female 9mm., 

breadth about 4 mm. 
Locality. Label: Sudan Pearl Fisheries Investigations. Isopoda (2). 
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LANOCIRA ZEYLANICA, Stebbing. 

1904. Lanocira zeylanica, Stebbing, in Herdman, Ceylon Pearl Fish., Suppl. Rep. 28, 

p- 19, pl. 5B. 

The specimens which I identify with this species were labelled as taken, 

Sudan Trials 1 and 44 Sudan F. E. 

Family CyMOTHOID 4, 

Genus Mrrerttia, Stebbing. 

1893. Meinertia, Stebbing, History of Crustacea, Internat. Sci. Ser. vol. Ixxiy. p. 364. 

MEINertia ipricata (J. C. Fabricius). 

1787. Oniscus imbricatus, Fabricius, Mantissa Insectorum, vol. i. p. 241. 

1884. Ceratothoa imbricata, Miers, Zool. Coll. H.M.S. ‘Alert,’ p. 300. 

1900. Metnertia imbricata, Stebbing, South African Crustacea, pt. 1, p. 58. 

Three specimens of this well-known species, but of no exceptional sizes, 

were obtained by the Sudan expedition, under date 11.2.05. 

Family SPH ZROMID &. 

1905, Spheromide, Stebbing, in Herdman, Ceylon Pearl Fish., Suppl. Rep. 28, p. 29. 

1905. Spheromide, H. Richardson, Bull. U.S. Nat. Mus. No. 54, p. 270. 

1905. Spheromine (subfam.), Hansen, Quarterly J. Microsc. Sci. vol. xlix. pt. 1, 

pp. 73, 100, 115. 

It is worthy of notice that the three above-cited discussions of this rather 

perplexing family were contemporaneous and independent, a circumstance 

which may increase the student’s confidence, at least, in those opinions which 

the three authors hold in common. 

Genus SpH#RoOMA, Bosc, 1802. 

SPHHROMA CONGLOBATOR (Pallas). 

1766. Oniscus conglobator, Pallas, Miscellanea Zoologica, p. 194, pl. 14. figs. 18, 19. 

1787. Oniscus serratus, J. C. Fabricius, Mantissa Inseetorum, p. 242. 

1802. Spheroma cinerea, Bosc, Hist. Nat. des Crustacés, vol. 11. p. 186, pl. 15. fig. 8. 

Bose accepts the species which Fabricius in 1793 named Cymothoa serrata 

and Cymothoa assimilis as synonyms of Oniscus conglobator, Pallas, and 

proceeds to give them a new name of his own devising. Fabricius himself 

regarded his assimilis as a synonym of the species which Pallas in 1772 had 

renamed Oniscus globator. It is obvious that in the eighteenth century 
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naturalists were as indifferent to rights of priority as some in our own day 

are inclined to be. It must be owned that Linnzeus had set the example. 
Bate and Westwood say of this species, “ young individuals, measuring 

not more than two lines in length, have the outer edges of the side appendages 

of the tail (uropoda) entire, and not serrated.” Specimens from Suez, 
measuring when unrolled only 2°5 and 3 mm. in length, had the outer edge 
of the outer branch of the uropods serrate as in their larger companions, the 
largest of which measured 7 mm. by 3°75 mm. 

Locality. Suez docks, from two old broken shells, 7.12.04. 

SPHAROMA WALKERI, Stebbing. 

1905. Spheroma walker?, Stebbing, in Herdman, Ceylon Pearl Fish., Suppl. Rep. 23, 
froth, wok Ze 

Numerous specimens, mostly rather small, of this well-marked species were 

obtained at Suez by Mr. Crossland on board the s.s. ‘Thyra.’ 

Genus HxospHsroma, Stebbing. 

1900. Evospheroma, Stebbing, Proc. Zool. Soc. London, p. 553. 

1902. Exospheroma, Stebbing, South Atrican Crustacea, pt. 2, p. 64. 

1905. Evospheroma, Hansen, Quarterly J. Microsc. Sci. vol. xlix. pt. 1, pp. 75, 82, 105, 

116, 118. 

While transferring Sphwroma leucura, White, and /S. stémpsonii, Heller, to 

Eevospheroma, Hansen remarks further :—‘ Several of the nearly twenty 

species enumerated above as referred to Spheroma by earlier authors, but 

whose systematic position I am unable to settle, will certainly prove them- 
selves to belong to LMwvosphwroma. On the other band, of the three species. 
established by Stebbing as species of Hvosphwroma, [. validum (Stebb.) is. 
the immature male and L. setulosum (Stebb.) the female of the same species 
of Cymodoce, while FE. amplifrons (Stebb.) is the adult male of an aberrant 
species of Cymodoce.” 

EXOsPHAZROMA RETICULATUM, sp.n. (Plate 22, B.) 

In comparing this species with the characters given by Hansen for the 
group which he designates Sphewrominsze hemibranchiate, and within that 

group with the characters distinguishing Leosphwroma, there is only one: 
point of obvious disagreement. Hansen states that the exopod of the third 
pleopods is two-jointed. But that is not the case with the present species. 

All over the back the integument shows a fine net-like structure or pattern, 
with some scattered setules. The head has a small rostral point. The telsonic 
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segment is somewhat inflated except near the sinuous side margins and the 

narrowed blunt apex. 
The eyes are wide apart. The first antennze have the first joint, as usual, 

rather massive and suggestive of a composite nature, while the next joint, 

probably representing the true third, is as broad as it is long. The tapering 

flagellum consists of eight joints, the first of which is much the iongest. In 

the second antenne the fifth joint, though not elongate, is longer than any of 

the four preceding joints ; of the ten joints composing the flagellum the first 

and last are very short. 
The upper lip on each side of its rounded border shows a dark fringe 

of setules. In the mandibles the molar is prominent, the cutting-edge 

denticulate, with a secondary plate clear on the left mandible, but rather like 

a bifid spine on the right ; the first joint of the palp is longer than either the 
second or the third, the latter two carrying spine-fringes. The lobes on 

the fourth, fifth, and sixth joints of the maxillipeds are well marked, but 

short. 

The first gnathopod has on the long third joint a fringe of short setee on 

the hind margin, not long and natatory such as are found in the genus 

Spheroma ; on the projecting angle of its front margin there is a long spine, 

a similar one to which occurs on all the following limbs. These limbs are of 

the character usual in the genus, the longest being the fifth perceopods, 

between which ventrally are the pair of genital papille, these being, so far as 

my experience goes, of quite exceptional length. They are placed close 

together, taper each to a point, and appear to have finely crenulate margins. 

The second pleopods of the male have the masculine appendage on the 

inner branch something like that figured by Whitelegge for his Cercers 

nasuta, being of moderate length, comparatively broad, and quite smooth, 

but here the appendix is attached somewhat higher up on the branch and not 

straight but gently curved outwards. 

The uropods in the adult male bear some resemblance to those which 

Haswell has figured for his Sphwroma brevis, a species as to which further 

information is requisite. Here the outer movable branch is longer and much 

narrower than the round-ended fixed inner branch; it is serrulate and 

spinulose to a greater degree than the inner, and apically has a feebly 

bidentate appearance. In the smaller specimen, which is devoid of male 

characters, this outer branch of the uropods is not longer than the inner 

branch. 

Length of adult male 3°5 mm., breadth 1:75 mm. Smaller specimen, sex 

undetermined, length 3 mm., breadth 1-5 mm. 

Locality. Red Sea, 1904/5, Misc. 68. 

The specific name refers to the reticulate or net-like appearance of the 

integument as seen under the microscope. 
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Genus Cymopocr, Leach. 

1813-14. Cymodoce, Leach, Edinb. Encyel. vol. vii. p. 433. 

1818. Cymodocea, Leach, Dict. Sci. Naturelles, vol. xii. pp. 341, 342. 
1840. Cymodocea, Milne-Edwards, Hist. Nat. Crust. vol. iii. p, 212. 

1902. Cymodoce, Stebbing, South African Crust. pt. 2, p. 78. 

1905. Cymodoce, Stebbing, in Herdman, Ceylon Pearl Fish., Suppl. Rep. 23, p. 42. 
1905. Cymodoce, Hansen, Quarterly J. Microsc. Sci. vol. xlix. pt. 1, pp. 70, ete. 
1906. Cymodoce, H. Richardson, Proc. U.S. Nat. Mus. vol. xxxi. p. 5. 

As will be seen from Hansen’s above-mentioned essay, several species, 
properly belonging to this genus, have previously been described under other 
generic names. 

CymMopoc# PILOSA (Milne- Edwards). 

1840. Cymodocea pilosa, Milne-Edwards, Hist. Nat. Crust. vol. iil. p. 2138. 

1905. Cymodoce pilosa, Hansen, Quarterly J. Microsc. Sci. vol. xlix. pt. 1, pp. 85, 134, 
pl. 7. figs. 1 a—-2e. 

In the Ceylon report I have given a translation of the description of this 
species by Milne-Edwards, for comparison with my own accounts of the 
nearly allied Cymodoce bicarinata. The specimens from Suez which I now 
venture to name C. pilosa agree well with the original description, except 
that (like the male of C. bicarinata) they are only half the size, which may 
possibly be accounted for in some by their being females, but in addition 
they do not show the setose boss at the extremity of the median longitudinal 
furrow of the telsonic segment, and further the outer ramus of the uropods is 
not much, if at all, broader than the inner. Milne-Edwards says that these 
rami extend much beyond the extremity of the pleon. In the present 

specimens, when the pleon is folded, these rami appear to extend beyond it, 
but that is no longer or not always the case when it is flattened out. 

The specimen first dissected proved to be a female laden with large eggs 
which extended from the head to the pleon. The antenne are of the usual 
pattern. In the first pair the first joint is broad and long with a rounded 
boss at the base and a flattened lamina extending along and much beyond the 
boss, the two together probably representing the first and second joints in 
coalescence. The following joint is short and less broad, but still laminar, 

carrying a slender fifteen-jointed flagellum, in which the first Joint is so 
much longer than any of the rest that it might well pass as peduncular. In 
the second antennz the first three joints are rather short, not massive, the 

fifth joint rather longer than the fourth, which is not greatly longer than 

the second; the flagellum eleven-jointed. This flagellum in another 
specimen, with fewer eggs, was fifteen-jointed like that of the first pair. 

In the mouth-organs both specimens agree closely with the account and 
figures given by Hansen, who for the first time has pointed out that in 



REV. T. R. R. STEBBING—CRUSTACEA ISOPODA AND TANAIDACEA. 223 

some genera of this family the mouth-parts in ovigerous females are meta- 

morphosed in a very peculiar way. In the egg-bearing females of C. pilosa 

he states that the incisive process or cutting-edge is rounded and yellowish, 
which shows that it is less hard than in the male, that the secondary plate 

has disappeared, while the molar process is very low, scarcely developed, 

and without equipment for trituration. The female first maxillz, he says, 
have been altered in a corresponding way ; the distal half of the inner lobe 

is much narrower than in the male, “its end rounded and the stiff sete lost ; 

the outer lobe has gained a number of fine hairs, but its end is rounded and 

of the strong terminal spines at most a rudiment and generally nothing 
remains.” The lobes of the second maxille have lost all their numerous sete 

found in the male and in immature specimens, and the bifid outer lobe has 

been shortened. ‘Besides, all these mouth-parts have the muscles con- 

siderably or much reduced; but the muscles to the mandibular palps, still 

shaped as in the males, have been preserved.” The lower lip has been 
much reduced, being only about half as large as in the male. “‘The 

maxillipeds are still more interesting; in the female with brood... . the 

four distal joints have been reduced in size, especially the lobes are much 

shorter and have lost all the sete found in other specimens ....; the lobe 

from second joint has lost its distal setze, but the two proximal joints with 

the epipod are, on the contrary, expanded to such a degree that their joint 

surface is between twice and three times larger than in the male of the same 

size ; some of the muscles of the palp have been reduced in size and all are 

lighter in aspect, while the musculature moving the expanded proximal 

portion is well developed.” Later on Hansen makes it clear that exact 

similarity among specimens with metamorphosed mouth-parts need not 

be expected. He says: “Of ten females with marsupium of Cymodoce 

pilosa (M.-Edw.) eight had all their mouth-parts altered as described above, 

but in two specimens the curious feature was observed that the maxillipeds 

and [second] maxille had been completely metamorphosed, while the 

alterations in the two anterior pairs of appendages were less complete. In 

one of these specimens the end of the mandibles had kept their dark colour 

and the outer lobe of both maxillule [first maxille] their spines, while 

lacinia mobilis [accessory plate of mandibles], ete., had disappeared ; in the 

other specimen only a little of the dark colour on the end of the mandibles 

and the spines on one of the maxillule were preserved.” 

In both the Suez specimens examined the mandibles are dark, and in both 

the lobe from the second joint of the maxillipeds shows little spine-teeth or 

spinules on the inner part of the distal border. In at least one instance there 

are two simple spines on the narrowed apex of the outer plate of the first 

maxille. In all cases the palp of the mandibles retains the setose armature 

of the second and third joints, each of which is shorter than the first. 
In the Ceylon report I have figured a species under the name Cilicea (?), 
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sp. Juv., and say that ‘The small specimen figured is no doubt immature, as 
may be judged from the unfurnished condition of the maxillipeds.” Under 
the new light thrown on the subject by Dr. Hansen, it is more probable that 
the specimen referred to was a female. 

Length, approximately the same for the four female specimens, 6°75 mm. ; 

one 6 mm. long, probably an immature male, with the mouth-organs quite 
normal for that sex, but without appendix on second pleopods. 

Locality. From two old broken shells, Suez docks, 7.12.04. 

Tribe Aserrora. 

Family J ZRID &. 

1897. Laniride, Sars, Crustacea of Norway, vol. ii. pt. 5, p. 98. 

1905. Janiride, Stebbing, in Herdman, Ceylon Pearl Fish., Suppl. Rep. 23, p. 48. 

1905. Parasellide, Hansen, Proc. Zool. Soc. London, 1904, vol. ii. p. 315. 

1905. Janiride, H. Richardson, Bull. U.S. Nat. Mus. No. 54, p. 448. 

In 1897 Sars divided his tribe Asellota into the five families, Asellidee, 

Taniridee, Munnidee, Desmosomide, and Munnopsidee. In 1905 Hansen 
accepted the Asellidee for the genera Asellus, Geoftroy, M/ancasellus, Harzer, 

and Cecidothea, Packard; he established a new family Stenetriidee for 

Stenetrium, Haswell, and grouped the other families together under the 

name Parasellidee. Without here offering any opinion one way or the other 
on this grouping, I may observe that as Jwra, Leach, is the oldest genus, it 
may claim to contribute its name to the formation of the family title. In 
Leach’s article ‘‘ Crustaceology,” in the ‘ Edinburgh Encyclopzedia,’ vol. vii. 
1813-14, at page 434, he gives Jwra as twelfth, and Janira as thirteenth 
genus in tribes which we now recognize as Isopods. 

As continental writers often appear to consider such forms as Jwra, Lwra, 

Janira, Ianira, Janthe, lanthe as respectively equivalents, it may be worth 

while to note that in each case for English readers the substitution of the 

second form, beginning with a vowel instead of a consonant, adds a syllable 
to the name, so that such a form as Janthe is substantially distinct from 

Janthe. 

Genus Janina, Leach. 

1818-14. Janira, Leach, Edinb. Eneycl. vol. vii. p. 434. 
1905. Janira, Stebbing, in Herdman, Ceylon Pearl Fish., Suppl. Rep. 23, p. 49. 

1905. Zanira, Hansen, Proc. Zool. Soc. London, 1904, vol. ii. pp. 302, ete. 

1905. Janira, H. Richardson, Bull. U.S. Nat. Mus. No. 54, pp. 449, 468. 

Under the above references the synonymy and characters of this genus 

will be found fully and instructively discussed. There is, however, one 
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small point which seems to offer a problem hitherto unconsidered. If the 
first gnathopods of the male in Hansen’s Stenetrium antillense and in the new 

species of Janira here described are compared, the illustrative drawings 

show a remarkable similarity of the distal joints. But these joints, forming 
in each ease the subchela or grasping arrangement, are reckoned as hand and 

finger in the Stenetrium, but as wrist, hand, and finger in the Jamra. In 

other words, the dilated joint is preceded by five others in the former case, 
but by only four in the latter. The result is that in the Stenetrium the 

enathopod has for its seventh joint a large normally claw-like finger ending 
ina minute nail, but in the Janira the minute nail is supposed to be the 
finger, and the claw-like joint is regarded as the sixth joint or hand. Now, 

in the Asellidze the fifth joint or wrist of the first gnathopod is reduced to 
very small proportions, and it becomes a question whether in Janira the 

process may have been carried further, and the fifth joint either have been 

squeezed out altogether or have become undistinguishably coalesced with the 

sixth joint. While I think this not improbable, it is right to point out that 
in Janira minuta, Richardson, and in Janira nana, Stebbing, as well as in 

Janra maculosa, Leach, the supposed finger is not quite so insignificant as in 

the two species above compared, but has a shape and armature similar to that 

of the undoubted fingers in the following limbs. 

JANIRA CROSSLANDI, sp. n. (Plate 22, A.) 

Though the collection contained three specimens, two males and a female, 

the uropods were missing from all, nor was a clear view obtained of the 

frontal outline of the head. The pleon, about as broad as long, has the 

margins very faintly serrulate. 

The slightly prominent eyes are about twice as long as wide, with 

the inner margin concave. 

The first antennez have the first joint longer than broad, as long as the 

two following joints combined, the whole peduncle being two-thirds as long 

as the eight-jointed flagellum, in which the first and third are notably shorter 
than the joints which respectively follow them. The second antennz have 
the first four joints as usual short, with a very small exopod on the third 

joint, about twice as long as broad, and tipped with two setules ; the fifth and 
sixth joints are subequal, each a little longer than the first four joints 

combined ; the flagellum, somewhat longer than the peduncle, was composed 
of fifty-four very short joints, this and the last two joints of the peduncle 

being present only on the left side of the smaller male specimen ; so easily 
detachable is this part, that after examination it was lost in the anxious 

endeavour to keep it safe. 
The mouth-organs appear to agree closely with those figured by Sars for 

Janira maculosa, Leach. The mandibles are contented with four spines in 

the spine-row. The narrow inner plate of the second maxillze is tipped with 
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four small setze, of which the innermost is the longest. In the maxillipeds 

the large second joints are united by two pairs of coupling spines. 

The first gnathopods were present only in the larger male specimen. 
Their most characteristic feature is the large fifth joint, of which the 

homology has been considered above. It is nearly twice as long as broad, 
with the hind margin produced into a triangular tooth ; near to the hinge of 
the following joint a second, somewhat similar, tooth projects still further. 

Over this bidentate palm and considerably overlapping it the narrow so-called 
hand extends finger-like, rather abruptly crooked at the base and then gently 

convex on the outer and a little sinuous on the inner margin, the latter more 
closely setulose than the former ; from the outer end of the shortly truncate 
apex projects a minute blunt finger or nail, tipped with setules. 

The remaining limbs, with slight variations of length, are all nearly alike, 

having a rather long slender sixth joint, followed by a short finger, with a 
curved nail at apex of the inner margin and a smaller, movable, curved 

spine at the apex of the outer margin. Hansen (loc. ect. p. 304) regards the 
outer spine as the nail. 

The first pleopods of the male differ a little from those which have been 
figured for other species, the apices being simple instead of bilobed. The 
second pair differ from those figured by Sars in having the large outer part 
more squared below: whether the little part described by Hansen as exopod 

was one- or two-jointed could not be discerned ; the masculine appendix or 

endopod is acutely produced. The respiratory endopod of the third pair 
probably carries three plumose sete on the lower margin, as observed on a 
detached ramus, though absent from those figured. 

Length of larger male 2°25 mm., of the smaller 1:75 mm. 
Localities. The males taken “ 25/3/05. Crustacea &c. amg. M/. vulg. shells,” 

along with Leptochelia minuta. 

The female specimen, about the same size as the larger male, labelled 
“(4/5.11, Mise. 30.’ 

The specitic name is given in compliment to Mr. Crossland, by whom this 
and many other interesting species were obtained. 

Isopoda terrestria. 

Tribe OwrscrpeEa. 

Family TyLip &. 

1840. “ Tylosiens,” Milne-Edwards, Hist. Nat. Crustacés, vol. iii. p. 186. 
1855. Tyline, Dana, U.S. Expl. Exp. vol. xiii. pp. 715, 717. 
1877. Tylosine, Miers, Proc. Zool. Soc. London, p. 674. 
1885. Tylides, Budde-Lund, Isopoda terrestria, p. 272. 
1893. Tylide, Stebbing, Nist. Crustacea, Internat. Sci. Ser. vol. Ixxiv. p. 423. 



REV. T. RB. R. STEBBING—CRUSTACEA ISOPODA AND TANAIDACEA. 227 

Genus Tynos, Audorin. 

1825? Tylos, Audouin, Explic. planches Crust. Egypte, p. 287. 

1825. Tylos, Latreille, Fam. Nat. Régne Animal, p. 567 (nomen nudum). 

1829. Tylos, Latreille, Régne Animal, vol. iy. p. 141. 

1831. Tylos, Latreille, Cours d’Entomologie, p. 415. 
1836-40. Tylos, Guérin-Méneville, Iconographie Régne Animal, pl. 31, p. 35 

1840. Tylos, Milne-Edwards, Hist. Nat. Crustacés, vol. ii. p. 186. 

1843. Tylos, Krauss, Sudafrik. Crust. p. 63. 

1858. Tylus, Dana, U.S. Expl. Exp. vol. xiii. p. 715. 

1885. Tylos, Budde-Lund, Isopoda terrestria, p. 272. 

1895. Tylos, Stebbing, Hist. Crustacea, p, 425. 

1896. Tylos, Dollfus, Mém. Soc. Zool. France, vol. ix. p. 550. 

1909. Tylos, Holmes and Gay, Pr. U.S. Mus. vol. xxxvi. p. 376. 

Several other references are procurable by consultation of the above-given 

list. Guérin dates his plate 31 December, 1836, but in the description, 

having in the meantime become Guérin-Ménevyille, he gives a reference to 

observations made by Milne-Edwards on the respiratory organs of Tylos in 
the “journal l'Institut, n. 280, p. 152, 9 mai, 1839.” Notwithstanding the 

numerous notices and several excellent figures which we have in relation to 
this remarkable genus, in one or two respects the details of its structure 

seem still to be rather obscure. All the species seem to be very closely 
akin one to the other, there being nothing apparently to justify the opinion 
of Krauss that the two species which he distinguished at the Cape of 

Good Hope might perhaps require to be placed in a separate genus. There 
is, indeed, a vast disparity in size between his 7. granulatus, which is said 
to reach a length of two inches with a breadth of one inch (50 x 25 mm.), 
and the 7. albidus, Budde-Lund, 7°8 mm. by 2°7-3 mm., from the Nicobar 

Islands, but dimensions of themselves are not sufficient for generic distinction, 

even apart from the gradations of size furnished by other species in this genus. 
As there is only one genus at present recognised in the family, Budde- 

Lund does not separate their characters. Among these he gives, appendages 
of the pleon five pairs; first pleopods wanting; appendages of the four 
following segments haying only one ramus apiece, all branchial ; ramus of 
the first segment, however, even in the male, within produced into a long 

compressed penis ; appendages of the sixth segment forming an open column 
below, with a very small outer ramus at the apex. It will be noticed 
that here Budde-Lund, after saying “ pedes primi paris desunt,” remarks, 

“ramus annuli primi tamen etiam in mare intus in penem longum, compressum 

productus,” implying that at least in the male the appendages of the first 
pleon segment are not wanting. In this latter view he agrees with 

Milne-Edwards, who solved the difficulty of finding only four pairs of 
pleopods, not by saying that the first pair were wanting, but that the fifth 
pair were rudimentary. In his Atlas to the ‘Régne Animal,’ pl. 73 bis, 
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fig. 2d, he represents the masculine appendix in connexion with a branchial 

plate, and describes the figure as “ L’une des fausses pattes branchiales de la 

premitre paire.’ Von Hbner in 1868, when describing his genus Helleria, 

and comparing it with 7yylos, made it clear, I think, that the masculine 

appendix in both genera belonged to the second pleopods, the missing pair 

being the first. The same author states, I think, correctly that the pleopods 

here, as elsewhere, are double-branched. As he expresses it, “ they carry as 

well the branchial operculum as the branchial sack.” The two, however, 

are here closely superposed. The uropods are bilaminar, the outer, that is, 

the ventral opercular leaf, having apically a small semi-oval setiferous branch, 

regarded as the exopod. Closely applied to the opercular leaf is another, 

which is distinct from it, at least on the upper and lower borders, reaching 

about level with it at the narrowed setulose apex, but not reaching its top 

with its strongly rounded upper border. 

The species which I now propose to add to the genus is distinguished 

not only by its very small size but by its relative narrowness, suggestive 

rather of the genus Stenoniseus, Dollfus, than of Zylos. The maxillipeds 

are six-jointed, having the palp, therefore, three-jointed instead of two- 

jointed, ax given by Budde-Lund in the family character. Y oung ones, of 

the same length, of 7ylos latreillii, Audouin, brought to me from Formiae 

by the late E. Mello Saunders, Bsq., are globose, half as broad as long, and 

in two of them that were dissected no trace appeared of the male appendix. 

The solitary specimen in Mr. Crossland’s collection accordingly seems to 

represent a new species, in proximity to T. albidus, Budde-Lund. 

TYLOS EXIGUUS, sp.n. (Plate 23.) 

The small size of the specimen leaves it open to the suspicion that it may 

be the young of some species already known. Against this explanation 

may be set the development of the second pleopods with male characteristics, 

and the general shape, which is not a full oval as usual in the genus, but 

of such narrowness as to make perfect globation not very feasible. As 

will be seen from the figures, the other details agree closely with the 

corresponding parts of 7. latreilli. 

It belongs to the group of species in which the scutellum, surmounting 

the epistome, is conspicuously triangular, not as in 7. granulatus, Krauss, 

quadrate with rounded upper margin. In the last-mentioned species the 

triangular apex is bent so as to be quite inconspicuous. 

~The second antenne have the fifth joint of the peduncle scarcely as long 

as the flagellum, of which the first two joints are equal in length, each 

considerably longer than the tapering third joint. In 7. albidus the third 

joint is described as the longest. 

The mandibles show five or six plumose setee, two separate groups between 

the cutting-edges and the molar, and a large one by itself on the further side 
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of the molar. The three joints of the maxilliped palps bave been already 

mentioned. Their boundary-lines are rather faint. 

The ventral plates of the fifth pleon segment are of moderate size, s'ightly 

curved, with the free end truncate. 

The colour of the preserved specimen pallid, with black dots not thickly 

strewn. 

Length 4:5 mm., breadth scarcely 1°5 mm. 

Locality. Red Sea, 1904-5. Mise. 68. 

An imperfect specimen of one of the more ordinary forms of Oniscidea 

and some Talitridee occurred in the same glass tube with this 7ylos. 

EXPLANATION OF THE PLATES. 

PLATE 21. 

Lanocira latifrons, sp. 1. 

n.g. 6. Natural size of the male specimen represented in the adjacent figure. 

n.s.Q. Natural size of the female specimen, of which the head only is shown. 

C. 3, C.2. Dorsal view of head, respectively of the male and female. 
a.8., a4., a4, First and second antennse, with the abnormal apex of one of the lower pair 

further magnified. 
Ls., m., mv. 1, map. Upper lip, a mandible (probably not quite perfect), one of the first 

maxille in two opposite aspects, the maxillipeds. 

gn. 1, gn. 2, prp.5. First and second gnathopods, and fifth perzeopod. 

plp. 2. Second pleopod, with further enlargement of the masculine appendix. 

Pl. Dorsal view of the pleon, with the uropods. 

The mouth-organs, the gnathopods, the fifth pereeopods, and the two further 

enlargements are on a uniform scale, higher than that of the other details. 

PLATE 22 (A). 

Janura crosslandi, sp. 0. 

n.s. Line indicating natural size of the male specimen figured below, head, perzon, and 

pleon, separated; the upper lip protrudes in front of the head, of which the 

frontal line could not be clearly ascertained. The limbs of the slightly 
flattened perzeon are shown on the right side, and the distal part of the first 
enathopod and seventh joint of the second perzeopod are further magnified. 

oc. One of the eyes. 
a.s., a1. First antenna and proximal joints of second antenna. 

Ls., 12. Upper and lower lips. 
m., mx.1, ma.2, mvp. Mandible, first and second maxille, and maxillipeds. 

plp.1, 2, 3. First, second, and third pleopods of male. 

The eye, basal joints of second antenna, first maxilla, and third pleopod are 
separately drawn from the specimen figured under x.s.; the other mouth-organs and 

ple» pods and the first antenna from another, smaller, male specimen. 
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PuateE 22 (B). 

Exospheroma reticuiatum, sp. na. 

n.s., 2.S8.¢. Line to the left indicating natural size of specimen represented in dorsal view ; 
line to the right indicating natural size of a male specimen from which the 

details were figured. 

Pl. §. Pleon and uropods of male. 
a.s., a1. First and second antennee. 
L.s., Li., m.,m., mx. 1, mx.2, mvp. Upper and lower lips, mandibles, first and second maxill, 

and maxillipeds. 

gn.1, prp.5. First gnathopod and last five joints of fifth peraeopod. 
plps. The first and second pleopods seen from the underside, along with the genital 

papille of the seventh perzeon segment. On the left the first pleopods are 
indicated without sete, and the second pair are detached. 

All the details, except the pleon and uropods, are drawn to a uniform scale. 

PLATE 23. 

Tylos exviguus, sp. 1. 

n.s. Lines indicating natural size of specimen figured below. 

Pl. Dorsal view of pleon. 
v.d. Ventral lamina of fifth pleon segment. 

a2. Second antenna. 

is. Upper lip, with epistome and scutellum. 
m., m. The mandibles. 

(ct. Lower lip. 

g. The stomach. 

me. 1, mx.2, mxp. First and second maxille and maxillipeds. 

gn. 1, prp. 5. First gnathopod and fifth perzeopod. 

plp. Second pleopod. 
urp., urp. The uropods, one on the right from the ventral side, that on the left from the 

upper side. 
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Reports on the Marine BroLoagy of the SUDANESE Rep SekA, from Col- 

lections made by Cyrit Crossnanp, M.A., B.Se., F.Z.S.:; together 

with Collections made in the Red Sea by Dr. R. HAartMEver.— 

XV. The Bryozosa. By Artaur Wm. Waresrs, F.L.S8. 

Part II. 

CYCLOSTOMATA, CTENOSTOMATA, ann ENDOPROCTA. 

(PLaTEs 24 & 25.) 

[ead 16th December, 1909. } 

THESE collections of the Red Sea Cyclostomata, Ctenostomata, and Endoprocta, 

representing but few species, have been studied together with the other 
collections made by Mr. Crossland from Zanzibar and Cape Verde Islands, 
and when the description of these is reached I hope to be able to add some 
details. 

When considering the Ctenostomata I indicate the direction in which it 

seems that we must work in order to make the classification more satis- 

factory, and show that the Stolonifera of Ehlers contains : firstly, some 
species having usually a thick stem to which the zoccia are directly 

connected asin Zvobotryon ; and, secondly, others with a creeping filamentous 
tube or rhizome, which expands in places, and from these swollen nodes the 

zocecia grow, in most cases from a joint attached to the expansion. It is now 
proposed to limit the Stolonifera to these last, of which Hypophorella and 

Farella may be taken as typical; and then the first group remain as 

Vesicularina. In Vesicularinaa gizzard seems to be universal, but is not 

found in the other group. Details concerning the gizzards are given in the 

paper. Unfortunately I do not possess satisfactory specimens of several of 
the Ctenostomata, and therefore only locate some of the genera tentatively, but 

hope shortly to obtain specimens of other genera from which to cut sections. 

It will be noticed that nearly all the Cyclostomata and Ctenostomata from the 
Red Sea are also known from the Mediterranean. In this and the previous 

paper 99 Red Sea species and varieties are referred to; of these, 34 are known 
from the Atlantic, 26 from British Seas, 39 from the Mediterranean, 34 from 

Indian and neighbouring seas, 18 from Crossland’s Zanzibar collection, 8 from 
Japan, and 36 from Australia. 

Since my previous paper was written Membranipora limosa. Waters, has been 

recognized by Levinsen from Formosa Channel. 
LINN. JOURN.—ZOOLOGY, VOL. XXX. 19 
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Table of Distribution from West to East, as in Part I., pages 126-128, 

of this volume. 
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CYCLOSTOMATA. 

(Plate 24. figs. 1-3 ; Plate 25. fig. 11.) 

Cellaria denticulata, Lamk. Anim. sans Vert. vol. ii. p. 137. 

Crista denticulata, M.-Kd. Ann. Se. Nat. ser. 2, vol. ix. p. 201 (9), pl. 7. fig. 1; Harmer, 

“ Brit. Spec. of Crisia,” Mier. Journ. vol. xxxii. n.s. p. 129, pl. 12. figs. 1-3 (1891). For 

other synonyms, consult Miss Jelly’s Catalogue. 

As Harmer has shown, we cannot in a large number of cases be sure as to 

authors’ determination of C. denticulata, and Busk had more than one species 
before him when preparing his catalogue. There is, however, no doubt that 
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it occurs in the British and neighbouring seas, the Mediterranean and the 
Red Sea, and Australia, and though certainly elsewhere also, we must wait 
until more comparative studies of the ovicell have been made before we can 

be certain as to the distribution. There is below the aperture a small thin 
oval spot (fig. 11), clear in balsam preparations, which occurs in all specimens 

examined from various localities, but does not seem to have been mentioned, 

though a mark somewhat lateral is shown by Hincks. I do not find this mark 

in any other species nor in Crisia denticulata, var. gracilis, Busk, which, 

however, I should not place with denticulata. 
The ovicell is lateral, short, and pomiform, as I would call such ovicells, in 

opposition to the pyriform ovicells. In two or three eases there is a narrow 
tube from the distal base of the ovicell. 

The distance from zocecium to zocecium is about 0°28 mm. Without the 
ovicells the determination of Crisia is most difficult and often with small 
pieces impossible. 

However, another character of great importance is the distance apart of 
the zocecia, and if mature portions are taken and not the extremities it will 

be found that most correspond very nearly to type measurements. For such 

measurements I set the threads of a micrometer over a typical portion and 
then bring a number of others under the micrometer. Harmer has shown 

that the position of the basis rami may be of use in some species, but the 
number of cases in which it will be of use is somewhat restricted. The 
position depends to a large extent upon the width of the opening for the 
joint, and it is worth attention that the size of the main and lateral joints 

seems in all cases to be the same, and when they are very large then the 
opening is directed laterally and is usually about halfway between the twe 
zocecia. The size of the aperture of the zocecia is certainly a character of 
primary importance and there is but very slight variation through a colony. 
The mode of branching is often a character of considerable value. The 
position of the joint has been stated in two ways, either counting all the zowcia 
of an internode below the new branch, or only the zocecia on the one side, as, 

for example, the fifth zocecium of an internode is the third on the side from 

which the new branch commences. Harmer in his important paper on Crisia 
speaks of the number on the one side, and I shall therefore rollow him, though 

perhaps it would have been better to give the total number of zocecia before 
the commencement of a branch. 

In the C. tubulosa group the zocecia are far apart (about 0°5—-0-6 mm.), the 

aperture of the zocecia is large (about 0-1 mm.), the oviceli is central, pyriform, 
and long. In C. ramosa, Harm., the distance is about 0:4 mm. apart, with the 

aperture about 0°07 mm. In the C. denticulata group the distance is about 
0-3 mm., the aperture about 0°06 mm., the ovicells are shorter and more to one 

side than in the truly pyriform ovicells. 
We are acquainted with radicles in various positions, but one from Khor 
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Dongola having them from each terminal zocecium has been thought worthy 

of a figure (Pl. 24. fig. 3). 
In the Sudan specimens I have seen a few short tubules to the closures and 

have not seen them in any other Crisia. 
Loc. British, French, and neighbouring seas, Cape Verde Is. (Cross. Coll.), 

Mediterranean, Cape York, Australia ( Chall.), Khor Dongola (19*) ; Engineer 

Island, Khor Dongola, collected by Crossland ; Ras el Millan, collected by 

Hartmeyer. 

CRIsIA PRODUCTA, Smitt. 

Crisia producta, Switt, Ofv. K. Vet. Férhandl. p. 116, pl. 16. figs. 4-6 (1865). 
See Miss Jelly’s Catalogue under C. eburnea, var. producta, and add :—Crisea eburnea, var. 

producta, Levinsen, “ Mosdyr,” Zool. Danica, vol. iv. (1894) p. 74, pl. 6. fig. 40. 

There are a few small specimens which fairly agree in size of the zocecial 
aperture (0°06 mm.) with C. cornuta and C. geniculata, and I certainly see no 
reason for placing it near C. eburnea, in which the growth of the new zocecium 
forming a fresh branch is very different. The growth of the Mediterranean 
C. fistulosa, Heller, is similar, but the zocecia in that species are much stouter, 

with wider apertures (0'1-0°11 mm.), the joints are larger and the internodes 
are longer, so that they are easily distinguishable. However, we may imagine, 
from C. geniculata, placed under favourable circumstances, the form producta 
arising and then growing into the stouter C. fistulosa. C. geniculata occurs 

near Naples. 
Loe. Arctic, British, Danish, Naples, Suez, Sudan (18%), collected by 

Crossland. 

Crista RAMOSA, Harmer. 

Crista ramosa, Harmer, ‘ Brit. Spec. of Crista,” Micr, Journ. vol. xxxi. n. s. p. 184, pl. 12. 

fies. 10, 11. 

There are from the Sudan a few small pieces, which appear much more 
delicate than most parts of C. ramosa, the zoarium being only akout 0-1 mm. 

wide, but on comparing with one of the lower branches of a good specimen of 
ramosa I found the similarity very close. Although the ovicell of the Sudan 
specimen is a trifle the smaller the shape is the same, and although the 
oceciostome is somewhat broken there evidently was a funnel. The distance 
from aperture to aperture is about 0-4 mm. and the zocecial aperture is about 
0:06 mm. The branches arise, as in the British specimens, usually after the first 

zocecium on the one side. In specimens from Naples corresponding in the 
size of the zocecia and the distance apart, the zocecia usually arise after the 
second zocecia, though I have seen some after the first ; the ovicells and the 
funnel are quite similar to the British form, as is also the frequency of 

* These and similar numbers are Crossland’s registration numbers. 
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branching, but the zocecia in the branches are usually more numerous. The 
basis rami are placed high up as in the British form. This Mediterranean 
form is what I called Crisia elongata var. angustata™, though it does not seem 
that the specimen described and figured was a very characteristic one. It 
seems as though a modification of the position of the branches had taken place 
in the Mediterranean, but whether varietal or specific separation is justified 
ean only be decided by the examination of considerable quantities from 
various localities. In my deseription of C. elongata var. angustata by a 

printer’s error the distance from zocecium to zocecium is given as 0:04 instead 

of 0-4 mm. 

Loe. Plymouth (Harm.), Naples (A. W. W. coll., the form referred to). 
From among the Lamellibranchs which cover the rock at Suez (18), collected 

by Crossland. 

CRISIA CYLINDRICA, Busk. (Plate 25. figs. 14, 15.) 

Crisia cylindrica, Busk, Zool. ‘Chall.’ Exp. vol. xvii. (1886) pt. L. p. 7, pl. 2. figs. 2-4. 

On Canda arachnoides, Lamx., from Gimsah Bay there is a small colony, 

which seems to be C. cylindrica. At the base there is a blind internode and 

the zoarium is at first very narrow ; after the second zocecium branching takes 

place followed by a branch on the other side after the fourth zocecium. 

The zocecia are about 0°28 mm. distant and the zocecial aperture is about 

0:05 mm. The ovicell is shortly pyriform with a tubular oceciostome with the 

opening about 0°05 mm. wide. ‘The pores on the zowcia are very large. 

Busk does not figure the ovicells, though he refers to them ; but in the British 

Museum collection of the ‘Challenger’ specimens I have not found any, 

however in these the zocecia are about 0°35 mm. apart. In the ‘ Challenger’ 

mount a new branch arises from the end of the zocecial tube, as figured in the 

‘Challenger’ Report, pl. ii. fig. 2a, but as it is not alluded to by Busk it 

seems advisable to call attention to the unusual growth, which might possibly 

be passed over as an artist’s mistake. 
Loc. Nightingale Island, 100-150 fath. ( Chall.’) ; Gimsah Bay, collected 

by Hartmeyer. 

Fruisparsa TuBULOSA, Bush. (Plate 25. figs. 16, 17.) 

Hornera violacea, var. 8. tubulosa, Busk, Cat. of Mar. Polyzoa, p. 19, pl. 18. fig. 4 

(1875). 

Filisparsa sp., Manzoni, “ Bry. du- Plioc. de Rhodes,” Mém. Soc. Géol. de France, 3° sér. 

vol. i. (1877) pt. li. p. 69, pl. 3. fig. 18, a & 5. 

Filisparsa tubulosa, Waters, Ann. Mag. Nat. Hist. ser. 5, vol. in, (1879) p. 275; id. 

vol. xx. (1887) p. 257. 

* “Bry, of the Bay of Naples,” Ann. Mag. Nat. Hist. ser. 5, vol. iii. (1879) p. 269, pl. 23. 

fig. 4. 
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Filisparsa Delvauri, Pergens, ‘‘Plioc. Bry. de Rhodes,” Ann. Nat. Hist. Hofmus. Wien, 

vol. il. (1887) p. 6; Bull. Soc. Belge de Géol. vol. iii. (1889) p. 64; Bull. Soc. Roy. Malac. 

de Belge, p. (2) & p. (6) (1889). 

? Idmonea gasparensis, MacG. Trans. Roy, Soc. Vict. vol. xxiii. p. 185, pl. 2. fig. 3. 

The specimen from Ras el Millan is only small and is partly covered by an 
encrusting foraminifer, but it shows the formation of the ovicell on the 
anterior surface very well. The end of the branch is clavate, and here the 

wall to cover the cell has just commenced to form, so that zocecia passing 

through the ovicell become funnel-shaped at the end—-that is to say, from 

each zocecium the finely perforated ovicell wall is commencing to grow, and 

will join the wall growing up from the base. It will be seen from the 

figure that there are a large number of zoccia in the ovicell. On the dorsal 

surface, near the ovicell, two or three zoccia are seen, at first suggesting 

Entalophora. 

The apertures of the zocecia are about 0°13 mm. 
Filisparsa, as illustrated by d’Orbigny, may include forms belonging to 

more than one genus ; but /. neocomiensis, d’Orb., may be taken as the type, 

with F. crassa doubtful. I* have previously alluded to the fact that the 

ovicell of Filésparsa is anterior, whereas in Jdmonea irregularis, Meneghini, 

the ovicell is dorsal. Perhaps the genus Yervia may be retained for that 
group, as Tervia folina, Jull., is the Jdmonea irregularis, Meneg. However, 
we stand on very uncertain ground regarding these genera until the ovicells 
of more species are definitely known. The dorsal position of the ovicell, 
which in this respect resembles Hornera, seems sufficient to remove such 

species from /dmonea, but of this we are not quite certain. From Zanzibar 
I have specimens in most respects like ZJdmonea irreqularis, with the ovicell 
anterior spreading for a considerable length among the zocecia, with the 
oceciostome curved over like the indraught funnel of a steamer. In 

considering the value of the position of the ovicell, we must not forget the 
extraordinary ovicells of Jdmonea Meneghini, Heller f, in which they take the 
place of one complete lateral series, showing what different forms the ovicells 

may take. 
Loe. Naples (W.) ; North Atlantic (B.) ; Holborn Island, Queensland, 

20 fath. (W.); Victoria ?; Ras el Millan, collected by Hartmeyer. 

Fossil. Rhodes ; Wola Lu’zanska (Hoe.). Mamah (Tert.). 

* Quart. Journ. Geol. Soc. vol. x]. (1884) p. 687. 

+ Waters, “ Ovicells of Cyclostomatous Bryozoa,’ Journ. Linn. Soc., Zool. vol. xx. (1888) 

p. 278, pl. 14. fig. 2. 
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LICHENOPORA RADIATA (Audowzn). 

Hor synonyms, see Miss Jelly’s Catalogue, and add :— 
? Diastopora catillus, Johnson, “ Cyclos. Bry. found at Madeira,” Ann. Mag. Nat. Hist. 

_ser. 6, vol. xx. (1897) p. 61. 

Lichenopora radiata, Neviani, ‘ Bri. neog. delle Calabrie,” Pal. Ital. vol. vi. (1900) p. 246; 

Bri. foss. della Farnesina & Monte Mario, presso Roma,” Pal. It. vel. i. (1895) p. 185; 

Calvet, “ Bry. mar des Cétes de Corse,” Trav. de l’Inst. de Zool. de Montpellier, sér. 2, 

Mém. 12, p. 44 (1902); Ortmann, A., “ Die Japan. Bry.,” Arch. fiir Naturgesch. vol. i. (1890) 

p. 64; Jullien & Calvet, ‘Bry. provenant des Campagnes de I’Hirondelle,’ p. 119 (1903) ; 

There are a few specimens from among the lamellibranchs which cover the 
dock walls at Suez. JL. radiata has 9 tentacles. I can only give Diastopora 

catillus as a synonym on Norman’s authority, as the description does not at 

all correspond. 
Loc. British ; Mediterranean; Bay of Biscay, 135 met. (J. § Gaye: 

adeira (Norm.); Japan (Ort.) ; Samoa, mentioned by Ortmann ; Suez 

(18), collected by Crossland. 
Fossil. Farnesina (Postpliocene) ; Pliocene and Postpliocene of Calabria 

and Sicily. 

CTENOSTOMATA. 

The examination of the Ctenostomata from Mr. Crossland’s collections has 
left me dissatisfied with our knowledge of this group ; although the characters 

used are mostly zoarial, the way in which the zoarium grows and spreads, 
which is undoubtedly a character of considerable importance, has in most 

eases been insufficiently described. 
The group is based upon the so-called setose collar ; but this is an unsatis- 

factory name, for though there may often be an appearance of spines or 
hairs projecting from the aperture, further examination with sufficient 

magnification shows that this is not the case, and that there is only a 
cylindrical prolongation which is thrown into folds with thicker ridges. 
This collar has been correctly described by Ehrenberg, Ehlers, and others ; 

and Jullien has shown that to speak of it as setose has been misleading. 

However, it has even been described as having bristles round the aperture. 
This collar may be seen projecting from the aperture of a zocecium in which 
all the organs have disappeared, and this makes it difficult to follow Ehlers 
in considering that it represents the diaphragm or sphincter which closes the 

tentacular sheath of the Cheilostomata. 
(1) First, there is a group forming a fleshy or chitinous expansion, either 

adnate or erect, in which the zowcia are developed directly from other 



238 MARINE BIOLOGY OF THE SUDANESE RED SHA. 

zocecia. There is no gizzard, there are a considerable number of tentacles ; 
some are oviparous and produce Cyphonautes. 

The genera included are Aleyonidiwn, Flustrella, Pherusa, Clavopora, 
and Lobiancopora. This group has been recognised as Alcyonellea, but has 
also received other names. The remainder have been grouped together as 
Stolonifera, Ehlers, but it seems to me that two quite distinct things have 

been called stolons. The genus Hypophorella of Ehlers, which is really 
the type of the Stolonifera, has a creeping or erect tubular filamentous 
stolon or rhizome—that is, a very slender and delicate tube expanding at 
intervals for the production of zocecia, as in Hypophorella, Farella, Triticella, 

Valkeria, Mimosella ; so that the term rhizome used by Foettinger and Potts 

in describing Pedicellina seems very appropriate, as the growth is usually 
similar to the rhizome of plants. 

(2) Next we have a group with a free thick stem from which the zocecia 
grow direct from various parts, as in Zoobotryon, Amathia, &c., and. none: 

seem to grow from a thin segmented creeping filament, though in Amathia * 

the stem at first spreads out on the supporting surface ; and then in places — 
on the stem a watch-glass holiow is formed from which the sudcolonies arise. 
In all the genera with these uniform thick free stems there is a gizzard, and 
the number of tentacles is usually small (8-10). The genera included are 
Zoobotryon, with its synonym or ally Bowerbankia ; Amathia; Vesicularia ; 

and Buskia socialist, Hincks ; Avenella (?), Dalzell ; Cryptopolyzoon, Dendy. 

It will be best to restrict the name Vesicularina to this group, although both 

Ehlers and Hincks put the various species under the Stolonifera. 
(3) Lastly, the Stolonifera as now limited have, as a rule, no gizzard, but 

Joyeux-Laffuie mentions one as a generic character in // ypophorella, though 
without further particulars ; however, as nothing of the kind is mentioned or 

figured by Ehlers, I take it that there is no gizzard in Hypophorella, though 
until sections have been made there will be some uncertainty. Some text-. 
books have, however, incorrectly given the gizzard as a character of the 
whole Ctenostomata. Hincks mentions a gizzard in Avenella, in which the 

number of tentacles is given as 20-24. It is clear that search should always 
be made for the gizzard, although we do not at present know what the 

classificatory value may be. 

As stated, in Hypophorella, Furella, Valkeria, Triticella, there is a delicate 

rhizome which expands at intervals, and from this expansion one or a pair of 
zooecia grow, and also one or two fresh creeping filaments or radicles at right 
angles to the parent tube ; or from the expansion a nodular attached growth 
may take place on each side, and from each nodule a fresh pair may grow 
forming groups of zocecia as in Valkeria. Throughout the group there is a 

* A short radicle attachment is thrown out here and there for attachment. 
+ See p. 241. 
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tendency to grow in pairs (PI. 24. fig. 14, &e.). The creeping stolon has a 
septum immediately following the expansion just mentioned ; and in Farella 

repens, Farre, and Valkeria uva, L., there are muscles across the expansion 

as figured by Ehlers in Hypophorella expansa*, Ehl., but these points have 

~ been overlooked in both species f. 
We may hope that the zocecia will give us some useful characters, but so 

far but few have been found. I would, however, point out two that should 

be looked for. The zocecium (after the tentacles, other organs, and muscles 
have disappeared) often has quite a difterent form from the ordinary zccecia ; 

then, as Farre { has mentioned, the position of the parietal muscles should be 

examined. These muscles may be single, or in groups of two, four, or even 

more, and probably the different shape of the empty zocecial chambers is 

caused by the disappearance of these muscles. The empty zocecial chambers 

are well figured by Ellis (Nat. Hist. Corallines, pl. xv. fig. C). I also think 

that the appearance called in some species by the unfortunate name “area” 

depends upon contractions formed by these muscles—at any rate, in spirit 

specimens I have been unable to find any difference in the structure of the 

different parts of the zocecial wall in any genus examined. 
In making the group Stolonifera, Ehlers showed how various Bryozoa 

grow from creeping stolons, and that they occur in Crisea, Chlidonia, Pedi- 

cellina, &e. Since Ehlers wrote there have been many changes of opinion, 

and it would hardly serve any purpose to criticize all the conclusions he came 
to at that time, though we may say distinetly that a somewhat similar growth, 

from filaments, may take place in most widely separated genera. In Crisict 

creeping stolons are formed, and from these at intervals subcolonies arise, 

and, further, sometimes from the ordinary radicles a fresh zocecial growth may 

start; but from what I have seen this growth takes the same formas an older 

internode, whereas the first and subsequent subcolonies growing from the 

stolon in Stirpuria, Gemellaria, and various other Cheilostomata consist at 

the base of one zocecium from which the others grow, though maintaining a 

slender growth for some distance before the branches attain their ordinary 

size, for in these cases the first zooccium of each subcolony has the form of a 

primary zocecium. There is also a rhizome in Alysidium Lafonti, Aud., and 

Micropora ratoniensis, Waters, and in this Jast subcolonies grow from the 

rhizome. In Aetea, Beania mirabilis, Johnst., and Hippothoa the creeping 

portion is connected directly with the rest of the zocecium, forming one 
chamber, and this cannot be compared with the rhizome of the Stolonifera. 

Busk made a group Stolonata for forms growing on a stalk, most of which 

* Abhand. d. Gesellsch. d. Wissenschaft Gottingen, vol. xxi. (1876) pl. i. figs. 5, 6. 

+ In the pinne of Mimosella gracilis, Hincks, there are similar muscles below the septum. 

There is usually a septum below each pair of zocecia, but sometimes this is absent, and then 

there are no muscles. 

t Phil. Trans. (1837) p. 396, Pt. I. pl. 21. fig. 15, pl. 24. fig. 5, no. 3, figs. 4, 5. 
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give off numerous radicles, but a consideration of his list, in the ‘ Challenger ’ 

Report, suggests that they are not closely allied. 
The larva of but few genera is known, but Prouho shows that Hypophorella 

lays an egg, and has a larva with the characters of Cyphonautes, though 

whether it has a “shell” is not conclusively shown. Several of the Cteno- 
stomata discharge an unsegmented egg, either through an intertentacular 

organ (Alcyonidium duplex, Prouho ; A. albidum, Ald.) or through a simple 
opening by the base of the tentacles (as in Hypophorella, Ehlers ; Farella 
repens, Farre), butin the majority the larva develops in the tentacular sheath. 

This naturally requires much space, and the polypide usually dies down as 
the larva develops. In the Cheilostomata, when there is an ordinary ovicell, 

whether external or internal (as in Lepralia cucullata, &e.), there is no 
necessity for the disappearance of the polypide, and we find long rows of 
polypides in perfect activity, with ova developing and larvee in the ovicells. 

Exact observations on the development have been made on but few Cteno- 

stomata. It is very likely that a comparative study of the primary zocecia of 

the Ctenostomata may give us valuable assistance. 
Pending further examination the Ctenostomata may be provisionally 

tabulated as 

ALCYONELLEA. 

Usually many tentacles ; no gizzard ; larva in some species with intestine, 

and sometimes Cyphonautes. 
Alcyonidium, Lamx. 15-27 tentacles ; no gizzard. 

Flustrella, Gray. 19-27 tentacles (Waters), 30-35 (fincks); no 

gizzard. 

Pherusa, Lamx. 15 tentacles (Waters) ; no gizzard. 

Lobiancopora, Pergens*. 24 tentacles ; no gizzard. Probably belongs 

here. 

? Clavopora, Busk, 1874. Apparently belongs to this division. It has 
been subsequently described as Aschoriza, Fewkes (16-18 tentacles) 
(Robertson). 

VESICULARINA. 

Usually 8-10 tentacles ; a gizzard; the zocecia grow direct from the stem 

and have no independent movement. 

Zoobotryon, Ehr. 8 tentacles ; a gizzard. 

Bowerbankia, Farre. 8-10 tentacles; a gizzard. Apparently a syno- 

nym of Zoohotryon. 

Amathia, Lamx. 8-10 tentacles ; a gizzard. 

Vesicularia, Thomps. 8 tentacles; a gizzard. 
? Avenella, Dalzell. 20-24 tentacles ; a gizzard (Hineks). 

* Sections show that Lobiancopora hyalina, Pergens, has an intertentacular organ. 
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Buskia socialis, Hincks. 8 tentacles ; a gizzard (Waters), This must be 5) p) 5 5 

put in another genus, as it differs widely from B. nitens, Alder, and 

B. setigera, H. The zocecia are attached direct to the thick stem, 

whereas in B. setigera there is a rhizome. 
Cryptopolyzoon, Dendy. 10-14 tentacles; a gizzard with two grind- Ue OG) ? y Ba g 

stone teeth, entirely different to the gizzards of other genera. 

STOLONIFERA. 

There is a delicate creeping rhizome, which at intervals expands, and from 
these expansions the zocecia arise usually in pairs ; no gizzard. 

Flypophorella, Ehlers. 10-11 tentacles. Joyeux-Laffuie mentions as a 

character a gizzard, but does not refer further to it, and from Ehlers’s 

fuller description it certainly does not seem that there is a gizzard. 

Farella, Ehrenberg. 11-12 tentacles; no gizzard. 
Valkeria, Flem. 8 tentacles; no gizzard. 

Mimosella, Hincks. 8 tentacles ; no gizzard. 

Triticella, Dalzell *. 18-20 tentacles ; no gizzard (Hincks). 
Cylindrecium, Hincks. 10-20 tentacles ; no gizzard. 
Buskia setigera, Hincks. No gizzard. 

The following cannot at present be placed :—Angwinella, V. Ben.; 10 tenta- 
cles, no gizzard (#7.). Arachnidium, Hincks., is not this allied to Cylindracium ? 

Vietorella, Saville Kent, 12-14 tentacles. S. Kent said no gizzard, but 

Bousfield and Kraepelin state that they found one, though as the description 
hardly corresponds with the gizzard of other species sections are desirable. 

Loppens f has recently stated that there is no gizzard. Perhaps this should be 
put in a separate group with Paludicella. Arachnoidea, Moore, looks like 

Arachnidium.  Monastesia, Jullien, is perhaps Buskia.  Hislopia, Carter, 

is said by Carter f, Jullien §, and Annandale || to have 16 (?) tentacles, and a 
gizzard, which from the description is somewhat like that of Cryptopolyzoon, 
but further details are required. It is an encrusting species. Norodonia, 
Jullien: Annandale considers that this is Hislopia. 

* Hippuraria, Busk, has a delicate rhizome, from which groups of zocecia arise. In the 

only specimen (which is now in the British Museum) it is growing upon the stalk of a 

seaweed, and this was mistaken for the stem of Hippuraria. There is, therefore, now 

absolutely no reason for separating Hippuraria from Triticella. 

+ Loppens, K., “ Bry. d’eau douce,” Ann. de Biol. lacustre, vol. iii. (1908) p. 9. 

{ Ann. Mag. Nat. Hist. ser. 3, vol. i. p. 169, pl. 7 (1858). 

§ “ Monog. des Bry. d’eau douce,” Bull. Soc. Zool. de France, vol. x. (1885) p. 95, fies. 248- 
250. 

|| Annandale, “ Affinities of Hislopia,’ Journ. Proc, As. Soc. Beng. n.s. vol. ii. n. 3, 
pp. 59-65. 
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AMATHIA. 

All the specific characters used so far depend upon the position of the 

zocecia or the size of some part of the colony. 
The zocecia are attached directly to the stem without any intermediary 

growth, and at the base of each zocecium there is a rosette plate ; the zocecia 
have a gizzard and 8-10 tentacles; there is no rhizome ; and the zocecia are 

connate nearly the whole length, whereas in Zoobotryon and other genera ot 

the Vesicularina they are free or partly so. The zocecia are biserial, the series 
in some species forming a straight row along one side of the stem, in others 

forming more or less of a spiral, and the series may continue the whole length 
of the stem or may only cover a small portion near the bifurcation. The 
branches usually dichotomize, or there may be a main stem from which 

branches arise as in A. plumosa, MacG., while in A. Wilsoni, Kirkp., there 

are three branches at a node. 
In some cases the terminal branches extend beyond the group of zocecia, 

gradually diminishing in size, being divided by one or more dissepiments, the 

position of which furnishes useful classificatory characters. The spiral is usually 
definitely in one direction right or left in a species ; but this is not universally 

the case—for example, in A. convoluta, Lamx., there may be a right curve in 

the older, and a left in the younger parts of the same colony. 
In the present investigation I Found that in A. semiconvoluta there is a light 

oval mark at the proximal end of each node (PI. 24. fig. 6), and a radicle to a 

few of the stems explained the meaning. 
A similar light mark oceurs in A. brasiliensis, Busk, and Busk mentioned 

the rooting of his A. tortwosa=convoluta ; also radicles occur in A. obliqua. 

The partial or complete formation of a radicle chamber to each zocecium or 
at regular intervals, even although few radicles may be formed, occurs in 

many species of Bryozoa. 
In the northern hemisphere the only form with a straight row of zocecia 1s 

the cosmopolitan 4. lendigera, L., whereas in Australia this group is well 

represented by nine species ; on the other hand, the group with the spiral 

series of zocecia is well represented in the northern hemisphere. So far as }am 

aware, no Amathia has yet been found in the Arctic or Antarctic. Although 

we must not arrange classification according to geographical distribution, yet 

it may often be examined to give a check to the correctness of classification”. 

* The following table shows the distribution of the species, so far as can be judged from 
the descriptions. Species occurring in more than one region are printed in small 

capitals :— 

Atlantic :—A. pistans, Busk ; A. Vipovicr, Hell. [the ‘Challenger’ specimens named 

A, lendigeru are A. Vidovici, Hell., and in several other cases Busk does not seem to have 

recognised the difference]; A. LENDIGERA, L. 

British and neighbouring seas :—A. LENDIGERA, L, 
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AMATHIA TORTUOSA, Tenison- Woods (non Busk). (Plate 24. fig. 5.) 

Amathia tortuosa, Tenison-Woods, Proc. Roy. Soc. Vict. vol. xvi. (1880) p. 89, fig. 6; 

MacGillivray, Prod. Zool. Vict. dec. xix. (1889) p. 308, pl. 185. fig. 3; Proc. Roy. Soe. 
. Viet. vol. vii. (1894) p. 134, pl. A. fig. 4. 

Amathia conneva, Busk, Polyzoa, Zool. Chall. Exp. vol. xvii. (1886) pt. 1, p. 35, pl. 6. 
fig. 5. 

The specimens from the Sudan are about the same size as that figured by 

Tenison-W oods, but are a trifle smaller than the ‘ Challenger’ A. conneva, B. 

The stem is about 0°2 mm. diam., and the wall is thin and transparent. The 

zoecia are arranged spirally round the upper two-thirds of an internode. 
A. distans, B. (Pl. 24. fig. 7), A. tortuosa, T.-Woods (fig. 5), A. brasiliensis, 

Busk, and A. semiconvoluta, Lamx. (fig. 6), all form an incomplete 

spiral round the stem and only occupy part (more than half) of the 
internode, and from the descriptions determination is most difficult. 

However, the stem of A. distans is thin (0°12 mm. diam.) and chitinous ; 

A. tortuosa has a colourless transparent stem much thicker (0-2 mm. diam.), 

whereas A. semiconvoluta has a dark chitinous stem (0°25 mm.), being 

altogether a larger species. A. convoluta, A. semiconvoluta, A. spiralis all 
have long zocecia. 

Loc. Port Jackson (7. W.) ; New South Wales (MacG.) ; off Cape York 

(B.) ; from s.s. ‘ Thyra’ docked in Suez from Mediterranean (9), collected 
by Crossland. 

ZOOBOTRYON PELLUCIDUM, Lhrenberg. (Plate 4. fig. 12, 15.) 

Zoobotryon pellucidus, Ehrenberg, Symbole Physics, pt. ii. Evertebrata (there is no 

paging), pl. 11. fig. 10 (1831) ; Reichert, “ Vergleichende anatomische Untersuchungen iiber 

Zoobotryon pellucidus,” Konig. Akad. Wissensch. Berlin, 1870; Phillips, Willey’s Zool. 
Results, pt. iv., Cambridge, p. 450 (1899). 

Hydra verticillata, Delle Chiaje, ‘Memorie sulla storia e notamia degli animale senza 
vertebre del Regno di Napoli,’ vol. iii. (1828) p. 203, pl. 47. figs. 1, 2. 

Zoobothryon (sic) verticillatum, Delle Chiaje, “ Desc. e Notam. degli anim. invert. della 

Sicilia citiore osservati vivi negli anni 1822-30,” vol. v. p. 142, vol. vi. (1841) pl. 79. figs. 1, 2. 
Hyalosiphen verticillatus, v. Martens, Ital. p. 453 (1844). 

Serialaria Couthini, F. Miller, Troschel’s Arch. fiir Naturgesch. vol. i. (1860) p. 311, 
pl. 18. figs. 1-7. 

Mediterranean :—A. LENDIGERA, L.; A, SEMICONVoLUTA, Lamx.; A. Vipovict, Hell. 
Red Sea:—A. Torruosa, Woods. 

Indian Ocean and Zanzibar :—A. pisrans, B.; A. sEmMiconvoLura, Lamx.; A. Vipovict, 

Hell. 

Australian :—A. cornuta, Lamx.; A. Brongniartii, Kirkp.; A. BiseRtata, Krauss; 

A. pisTAns, B.; A. spiralis, Lamx.; A. obliqua, MacG.; A. pinnata, Kirkp.; A. rortuosa, 

Ten.-Woods ; A. plumosa, MacG. ; A. bicornis, T.-Woods ; A. convoluta, Lamx. ; A. Woodsii, 

Goldstein; A. LENDIGERA, L. 

S. Africa :—A. BISERIATA, Krauss. 
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Dedalea mauritiana, Quoy & Gaimard, Voyage de I’ Uranie, vol. iv. p. 229, pl. 26. figs. 1, 2. 
Voyage de l’Astrolabe, p. 952, pl. xxvi. figs. 1-7. 

Bowerbankia biserialis, Hincks, “ Polyzoa of the Adriatic,” Ann. Mae. Nat. Hist. ser 5, 

vol. xix. (1887) p. 309, pl. 9. fig. 6. 

Vesicularia bilateralis, MacG. Trans. Roy. Soc. South Australia, p. 30, pl. 2. fig. 4 (1889). 
Description of a Ctenostomatous Polyzoa, J. D. Macdonald, Proc. Roy. Soc. vol. viii. 

(1857) p. 383. 

This has also been described in botanical works under various names as 

Ulva intricata, Clemente; Valonia intricata, Agh. ; Ascothamnion intricata, 
Kiitz. ; A. Trinitatis, Sond. 

Further particulars are given by Reichert and by Miss Jelly in her 

Catalogue. 
This may be said to be Ehrenberg’s type of Bryozoa, and was correctly 

and fully described by him. He saw the setose collar, as it has been calied, 
also the gizzard, and gave the number of tentacles as eight. 

Round this species there have been discussions not only as to whether it 
was a plant or an animal, but also as to whether the mesenchym threads were 

a colonial nervous system or a colonial organ of movement. When Hincks 
met with this classical genus he did not recognise it, and called it Bower- 
bankia biserialis, Hincks ; however, thereby he unconsciously showed the 

identity of Bowerbankia with Zoobotryon, so that by the laws of nomenclature 
we are forced to drop the well-known genus and replace it by Zoobotryon, 
which will not be reverting to a disused name, but merely showing the 
identity of what kave been understood as two genera. It is true that Hincks 

only speaks of two opposite branches at a joint, and in younger branches of 
Z. pellucidum this is often the case ; besides Hincks’s fig. 6 a, pl. 9, so far as 
I can understand it, shows two thick branches and a short terminal one, so that 
although the description does not correspond in this one particular, I think 
we may feel satisfied that bzserialis is a synonym. 

Ehrenberg first spoke of the “ collare setosum,” and Busk subsequently 
made the setose collar a distinctive character of his suborder Ctenostomata. 
In Zoobotryon there is no real setose collar, but the thin membrane is ridged 

and folded, and the lines of the fold give the appearance of separate setee, 
but with higher powers it is clear that the membrane is continuous. The 
structure is correctly shown by Reichert, pl. 1. fig. 3, and by Ehlers for 
Hypophorella expansa, pl. 2. fig. 10, and some other term would have been 
more satisfactory, but neither “fringe” (incks) nor ‘‘ bristles” is any 
better. In consequence of seeing that this collar is not divided in Zoobotryon 
pellucidum a large number of Ctenostomata have been examined without ever 
finding true setee on the collar. At the time this examination was made it 
had escaped me that Jullien * had shown how this collar simulates by its 
folds a bundle of setee. Busk, in his ‘ Challenger’ Report, p. 37, says that 

* Mission du Cap Horn, p. 15. 
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Farella repens and Farella elongata have no sete, but I find the collar is 
well developed in these species. 

The gizzard of this groap of the Ctenostomata was not quite correctly 
described by the earlier authors, and the only exact figures of the structure 
with which I am acquainted are those of Calvet*. In cross-sections there 
are from 30-50 teeth, varying much in the formidable terminations, which 
stain much darker than the rest. The ends in Zoobotryon pellucidum may 
be spear-headed, hammer-headed, two-pronged, or reflex uncinate. 

There are two sets of larger teeth opposite one another, and it is these that 
are most noticeable, when the animal is alive or in whole mounts. Sections 

(Pl. 24. fig. 15) show that the muscular wall of the gizzard has sometimes 
separated from the teeth, and then the contents of the teeth are attached to 

the muscular wall and are more or less drawn out of the teeth. I have found 
identically the same separation of the contents in Bowerbankia imbricata, 
Adams, and B. pustulosa, Soland. We cannot therefore speak of this as a 
nucleus of the teeth. Calvet { mentions a conical cavity enclosing a proto- 
plasm “ pauvre en granulations, et un noyau dont le situation est variable.” 

The gizzard of Cryptopolyzoon, Dendy, is quite different to any other 
known gizzard, and as Dendy described it there are “two relatively large 

chitinous teeth ”—“ squarish in shape and flattened ”’—* planted within the 
muscular mass.” 

This being so diametrically different from other gizzards, I was anxious to 

make sections, and the British Museum authorities kindly allowed me to 

prepare some sections from their preserved material. The zoarium is covered 
with sand-grains and the walls of the zoccia are thick chitin, so that even 

after much labour only moderately successful results were possible. However, 
the gizzard was found to have very thick and powerful muscles surrounding 
the two teeth (Pl. 25. figs. 1, 2, 3), which present two flat surfaces to one 

another, with slight projections near the border. These gizzards occur near 

the “‘ cardiac portion of the digestive system,” and I distinguish them from 

other gizzards as being of the grindstone type. It will be noticed in com- 
paring my figures of Cryptopolyzoon and Zoobotryon Ke. that the gizzard and 

the zocecia of the first are small (PI. 26. figs. 1, 2, 3). The zowcia are placed 

close together, sometimes partly attached as in Amathia, and from the 
chitinous wall there are slight projections ending in a disk-like knob which is 
attached to the grains of sand. The number of zocecia is very large in each 
node of C. Wilsont, Dendy t. We must beware of judging without sufficient 
examination whether there are gizzards in any species, and it is naturally 

* Bryozoaires Ectoproctes Marins, pl. 7. figs. 4, 8. 

+ Bry. Ectoproctes Marins, p. 230. 
¢ Arthur Dendy, “On the Anatomy of an Arenaceous Polyzoon,” Proc. Roy. Soc. Vict. 

vol. i. (1888) n. s. p. 1, pls. 1, 2, 3; “ Cryptopolyzoon, an Kmendation in Nomenclature,” 
Zool. Anzeiger, vol. xxiii. (1900) No. 620. [Cryptopolyzoon Wilson, Dendy, also occurs 

from Knysna, 8. Africa (fide Kirkpatrick). | 
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the presence of these teeth, either numerous and pointed as in various species, 

or the flat grindstones, which proves the existence of the gizzard. 
So far as we know, gizzards do not occur in most of the Ctenostomata, but 

they are known in Zoobotryon (Bowerbankia), Amathia, Vesicularia, Hypo- 
phorella (?), Buskia socialis, Hincks (A. W.), Victorella (?), Cryptopolyzoon. 
They do not occur in Farella, Mimosella, Cylindrecium, Alcyonidium, 

Pherusa, Valkeria. 
For some time I have been on the look-out for attached specimens of 

Zovbotryon, and at last found some attached to a seaweed from Boa Vista, 
‘ape Verde Is. The spreading chitinous attachment is large, throwing out 

digitiform processes (Pl. 24. fig. 12), and from the round basal cell the 
tubular stem of the colony grows and soon bifureates, and there may be a 
second similar attachment close to it, but in no case have I seen any creeping 

stolon from which they grow. ‘These spreading attachments are very similar 
to the anchors at the end of the radicles by which some of the Cellularide 

are fastened. 
The mesenchym threads which have been the subject of Miiller’s and 

Reichert’s papers are not the solid cords often represented and figured, but are 
bundles of fine protoplasmic threads with nuclei, and these threads spreading 
and anastomosing in all directions are constantly changing. None of the 
names by which the structure has been designated seem quite satisfactory. 
««Parenchym Striinge ” of Vigelius seemed to express it the best, but this has 
not been found quite correct ; the most frequently used “ funiculus” is mis- 
leading, as we do not get a solid cord in the Cheilostomata or Ctenostomata 

like the funiculus as described in the Phylactoleemata, for in this sense no 
funiculus exists in the Cheilostomata. Many known figures only represent a 
pathological condition. However, the use of the term has been generally 

extended to include any of the threads passing to all the organs and to the 
rosette plates of the zoccia, avicularia, ovicells, and radicles, and these 

changing threads take part in all new growth of bud ovaria, testes, avicu- 

laria, &e. 

As mentioned in a previous paper, the first time I was in Naples I did 
not see Zoobotryon, but the second time I saw buckets full of nothing but 

Zoobotryon brought in. 
The distribution of the zocecia on the stem varies considerably; sometimes 

the lower part of a joint is bare or it may be covered, as in the specimen 

from Zanzibar. The younger portions are closely covered with zocecia 

and buds. 
Loc. Ehrenberg found it at Suez and Alexandria, and Reichert says from 

almost all seas of the temperate and tropical zones, but we have not further 
particulars. It occurs in abundance in Naples and Trieste; Miss Philipps 
found it from the Isle of Pines ; South Australia (MacG.); from s.s. ‘Thyra’ 

from the Mediterranean docked in Suez, collecte after it had been there 
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one month (9); Boa Vista, Cape Verde Island; and Chuaka Bay, Zanzibar 
(509), 2 fath., all collected by Crossland. 

As we have dealt with the species which may be said to be Ehrenberg’s 

type of Bryozoa, it has led me again to think why it is that Ehrenberg’s term 
has not received universal acceptance in England, although nearly general 

elsewhere ; and the conclusion come to is that it is on account of the difficulty 

of putting ourselves back 100 years, when the thoughts and language of 
to-day had not become stereotyped. 

Nearly thirty years ago * I wrote two short papers giving my reasons for 
adopting the term Bryozoa, and as I am not fond of polemical discussion 
I have continued to use it, without again raising the question. 

At the time Ehrenberg and Thompson wrote, the discussion as to the 
animal nature of the zoophytes was comparatively recent, as but little 
work had been done and the phraseology used previously was largely 
retained. The animal in the zoophytes was hydra, as we still say Hydrozoa ; 
and Thompson studying the zoophytes was surprised to find that all the 
animals—that is to say, the polyps—in the zoophytes were not hydra, and 
he wrote a paper on “* Polyzoa, a new Animal inhabiting certain Zoophytes.” 
This idea of the Polyzoa inhabiting the zoophytes occurs every few lines, and 
he says “the animals of some Cellarize, Tubuliporze, and Flustraces: proved 

to be Polyzoz.” We cannot consider the paper without remembering that 
Thompson used Polyzoa as a feminine singular, while it has now been 
changed into a neuter plural, by which the drift of Thompson’s paper has 
been somewhat obscured. 

Hincks says Polyzoa was used in opposition to Hydra. Certainly ; but 
we must not first surround it by our present ideas, with Hydra meaning a 
class to us, but must look upon Polyzoa as in opposition to Hydra of that 
time, namely, the polyp of Hydrozoa &e. 

I am unable to find anywhere in the paper that Thompson considered that 
he was giving the name Polyzoa (a singular name) to a class ; and if we read 
the paper in the sense of Polyzoa meaning a polypide, the contribution 
becomes consistent instead of being most confused. 

As a young man when I presented papers, those in authority said, you 
should not use Bryozoa when Busk and others use Polyzoa. I pointed out 
my reasons and induced them to examine Thompson’s paper, and they all, 
without exception, said they considered I was quite right and that there could 
notibe any question of Thompson using Polyzoa as a class name. Such able 
literary and scientific critics as Mr, Dallas and Dr. Francis became quite 
convinced, and Mr. Dallas} in a review of Hincks’s book put the question 
more clearly than it has been put by anyone else. A number of members of 

* Ann. Mag. Nat. Hist. ser. 5, vol. v. (1880) p. 34. 

+ ‘ Popular Science Review,’ n. s. No. 14, April 1880. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 20 
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the staff of the British Museum working upon invertebrates met together to 

examine Thompson’s paper, and unanimously came to the conclusion that 

Polyzoa was not given as a class designation. 
Bryozoa was for a long time used in England, and then Busk introduced 

Polyzoa as being Thompson’s name. I was not surprised that Busk, Allman, 

and Hincks, who had worked together, did not change, but I felt confident that 

the change would soon be made by a younger generation. In this I seem to 
have been mistaken, and so long as any of our leaders use Polyzoa we must 

recognise that there are two sides to the question, though I find it very 

difficult to understand how this can be if we try to divest ourselves of the 
knowledge gained since Thompson’s time and put ourselves in his positien. 

BowERBANKIA IMBRICATA (Adams). (Plate 25. figs. 6-10.) 

Sertularia imbricata, Adams, Trans. Linn. Soc. vol. vy. (1800) pl. 2. figs. 5-11. 

Miss Jelly’s list of synonyms may be consulted and add :— 

Bowerbankia imbricata, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xix. (1887) p. 809; 

Levinsen, Zool. Dan. vol. iv. (1894) p. 82, pl. 8. figs. 5-9; Robertson, ‘‘Bryozoa,” Proc. 

Washington Acad. of Sciences, vol. ii. (1900) p. 331; Calvet, “Bry. Mar. de Cette,” Tray. 

Inst. de Zool. de 1’ Univ. de Montpellier, 2nd ser. Mem. 11, p. 90 (1902); Nordgaard, “ Hydr. 

& Biol. Investigations,’ Bergens Mus. p. 174, pl. 3. fig. 86 (1905); “Bry. from the 2nd 

Fram Expedition,” p. 39 (1906); Loppens, K., “ Bry. marins & fluy. de la Belge,” Ann 

Soc. R. Zool. & Malac. de Belge, vol. xli. (1907) p. 308, fig. 22. 

At first the specimen from the Sudan was taken to be B. caudata, Hincks, 

on account of the process at the base of the zocecium, but this is not a character 

confined to one species, and I find processes on both B. imbricata, Adams, 
and B. pustulosa, H. & 8., from Poole. These are usually bifurcate or forked 
and their function has not been generally understood, but they are small 
rooting processes attaching themselves to seaweed Kc., as is seen in some Red 
Sea specimens. Radicles, as a rule, are separate chambers, only connected to 

the zocecial chambers through a diaphragm or rosette plate, whereas here 
they are only a swelling of the zocecial wall. Such a growth is not entirely 
unknown in the Cheilostomata, and I have referred to it in Schizoporella 

argentea, Hincks*. These processes are in parts formed on all the zocecia, 
although only a few may find an attachment ; just as in many Cheilostomata 
there is a radicle chamber where no radicle is formed. Jullien { partially 

recognised the meaning of these processes when describing his Bowerbankia 
minutissima, and says: ‘“‘ autour de cette base existent des sortes de processus 
ou de crampons fixant la zocecie au support colonial.”’ It is at present impos- 
sible te recognise any of Jullien’s species, and no figures are given. 

Levinsen { mentions and figures these processes in both B. imbricata and 

* Journ. Linn. Soce., Zool. vol, xxxi. (1908) p. 146. 

+ Mission du Cap Horn, p. 21. 

} Zool. Danica, ‘‘ Mosdyr,” p. 82, pl. viii. figs. 3, 6. 
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B. caudata, showing them sometimes branched, and considered them to be the 
commencement of a new outrunner from the stem. 

Loppens * calls B. caudata a variety of B. imbricata and says: “ loges fixées 

latéralement au stolon, terminées en pointes, on trouve fréquemment les deux 

formes dans une méme colonie.”? Surely, then, it is not a variety, and I agree 
with Loppens in thinking that B. caudata is not a good species ; but Hincks 
says that it is much smaller than imbricata, so that in all probability it is 

only B. pustulosa, in which we know that these zocecial attachments occur. 

Ostroumoff f figures processes from the side of his Vestcularia stationis. I am 
not sure what this is, for Ostroumoff regards it as most closely allied to 
Valkeria uva, but he figures a gizzard. Probably V. stationis is Bowerbankia. 

B. imbricata is a much stouter species than B. pustulosa, with a much 
larger gizzard, furnishing a useful character in determination. Many of the 

determinations of both species require confirmation, for in the earlier descrip- 

tions there is inextricable confusion between B. imbricata, B. pustulosa, and 

Valkeria uva, for all three species may form thick growths over seaweed as 
described under the name densa. Thompson, in his figure of Valkeria cuscuta, 
shows a gizzard, proving that he had the zocecium of some other species 
before him ; also Smitt mixed up Valkeria uva and Bowerbankia imbricata, 
which accounts for his saying sometimes with and sometimes without a 

gizzard. The muscles of the gizzard show ecross-lines in section (ele 25: 

fig. 9), and the same is the case in the muscles of B. pustulosa. 

The Farella arctica, Busk, which is in the British Museum, is but a very 

poor specimen, and is apparently Bowerbankia, certainly not Farella. 

The gizzard of Bowerbankia imbricata is the largest of any that have come 

under my notice, measuring in sections about 0:J. mm. transversely in an 
ordinary non-inflated condition ; Zoobotryon pellucidum about 0-08 mm. : 

Bowerbankia pustulosa about 0°07 mm. ; Amathia Brongniartii, Desm. & Les., 

0:07 mm. ; Buskia socialis, Hincks, about 0°07 mm. ; Amathia lendigera, Linn., 

about 0:05-0:06 mm. ; Vesicularia spinosa, L., about 0-04-0°05 mm. ; Crypto- 

polyzoon about 0-02-0°03 mm. 

There seems no character yet described by which Bowerbankia can be 
distinguished from Zoobotryon, but it is provisionally left until the whole of 
the Ctenostomata have been fully studied. 

Loe. Arctic; Danish, Belgian, French, and British coasts; Mediterranean ; 

Alaska ; California, Queen Charlotte Island (Robertson) ; Caspian Sea (fide 

Grimm) ; Bay of Agig Suraya (south part of Sudan coast, 21), collected by 
Crossland. 

* “ Bry. Marins et Fluviatiles de la Belgique,” Ann. Soc. Roy. Zool. & Malac, de 
Belgique, vol. xli. (1996) p. 286. 

+ “Etudes Zool. & Morph. des Bry.,’’ Arch. Slaves de Biol. vol. i. (1886) p. 567, pl. 4 
figs. 49-52, pl. 5. fig. 64. (This is a translation of a Russian paper.) 

20* 
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VALKERIA UvA (Linn.). (Plate 24. fig. 13; Plate 25. figs. 4, 12, 13.) 

Ellis, J., Nat. Hist. of Corallines, p. 28, Corallina cuseuts forma ce. pl. 14. fig. C, and 

Corallina minima repens &c. p. 28, pl. 15. fig. C. 

Compare Miss Jelly’s Catalogue and add :— 

Valkeria wa, Lomas, “ Report on Polyzoa,” Proc. Lit. Phil. Soc. Liverpocl, vol. xl. (1886) 

p- 189; Levinsen, Zool. Danica, “ Mosdyr,” p. 83, pl. 8. figs. 10, 11 (1894); Kirkpatrick, 

Ann. Mag. Nat. Hist. ser. 6, vol. v. (1890) p. 17; Calvet, “Bry. Mar. de Cette,” Trav. Inst. 

de Zool. de Univ. de Montpellier, 2nd ser. Mem. 11, p. 98 (1902); Bidenkap, “ Fort. over de 

arkt. Bry.,”’ Bergens Mus. No. 9, p. 44 (1905). 

Vesicularia cuscuta, Barrois, “ Rech. sur ? Embry. des Bry.” p. 199, pl. 11. figs. 1-14 

(1877). 
Valkeria verticilata, Heller, “ Bry. Adr. Meeres,’’ Verh. zool.-bot. Gesellsch. vol. xvi. 

(1867) p. 129, pl. 6. fig. 4. 
Valkeria tuberosa, Heller, loc. cit. p. 129, pl. 6. fig. 3. 

The creeping form occurs abundantly from Naples, and the number of 
zocecia in a group varies considerably ; some will have 6-7, whereas I have 
seen some with as many as 40-50. Those from the Sudan have usually 
10-12, but they are attached to Lepralia japonica in such a way that they 
cannot readily be studied. 

In specimens with a large number of zocecia it is seen that a Joint is given 
off from the main stem, and then from this joint two other creeping joints, 
which again give out a pair, and so on (PI. 24. fig. 13). From each short 

joint grows a zoecium, thus forming groups of Jong narrow zocecia, except 
where there is a larva, when they are wider and shorter. Possibly those just 
described with numerous zocecia should be called var. tuberosa, Heller. The 

distance between these groups is considerable though variable, and in the 
same way Bowerbankia pustulosa and B. imbricata have distant groups, 

though sometimes all three form dense masses. In examining some specimens 
from Poole out of the so-called salt-water lake (which varies much in saline 
density), I found that when the groups are forming there is below the septum 
of the stem a pair of zoccia (fig. 12), and then immediately below these 

a pair of growths, which may remain delicate root-like processes, or these 
may grow to form new stems or occasionally may form zocecia. 

In the slight swelling of the stem from which the zocecia grow a bundle of 
muscles is found passing from the upper to the lower surface (see PI. 26. 

figs. 12, 13), and these agree with what Ehlers has figured in Hyphoporella 

ewpansa, and what we also find in Farella repens, Farre. In Mimosella_ 
gracilis, Hincks, there is in the pinnee, below each septum, a similar band of 
muscles (see note p. 239). The creeping stolon is about 0:04-0:05 mm. in 
diameter, the zocecia about 0°30 mm. long when closed, so that it is easily 

distinguished from Bowerbankia pustulosa and imbricata by beg so much 
smaller. The parietal muscles are grouped and there are two series of 

muscles, though Farre thought that there was only one “ set.” Whether the 
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genus Valkeria ultimately stands or not, we cannot have V. wa and Farelle 

atlantica, Busk, in two genera. 
Loc. Northern seas; British, Danish, Belgian, and French coasts 

Mediterranean ; China seas; Agig Suraya (in the south part of the Sudan 
coast), on Lepralia japonica, B. (21); Chuaka, Zanzibar (508), collected by 

Crossland. 

CYLINDR&CIUM DILATATUM (Hincks). 

See Miss Jelly’s list and add :— 
Cylindrecium dilatatum, Calvet, “ Bry. Ectoproct.” pl. 7. figs. 12, 15; Thornely, 

“ Manaar,” p. 128; Record Indian Mus. p. 196; Prouho, Arch. de Zool. Exp. & Gén. 

2nd ser. vol. x. (1892) p. 626, pl. 24. figs. 14-17. 

The zocecial wall has very fine latitudinal lines close together, but they 
cannot always be seen on account of the covering foreign matter. There are 
about 20 tentacles. The creeping stolon is 0:02 mm. in diameter, whereas 
in C. giganteum it is 0:03-0:04 mm. I have a specimen from Naples believed 
to be Cylindrecium with a stout chitinous creeping stolon, and the zooecia are 
long and wide. Busk’s figure of “ Farella gigantea” shows a large creeping 

stolon. 
Prouho has shown that a swelling takes place at the side of the zocecial 

tube near the distal end, and that the ova establish themselves in the cavity 
thus formed and then escape through a tube which develops from the 
swelling. None of the specimens of Cylindrwcium which have come before 

me have been in this stage. 
Loc. Arctic; British; French; Mediterranean; Manaar, 7-10 fath. ; 

Mangalore, Indian Ocean, 26-31 fath. ; Ras el Millan, Sinai Coast, collected 

by Hartmeyer. 

CYLINDR@CIUM GIGANTEUM (Bush). 

For synonyms, see Miss Jelly’s Catalogue and a:d:—Calvet, “ Bry. d Cette,” Tr. Inst. 

Zool. Montpeilier, ser. 2, Mém. 11, p. 91 (1902); Sz#iisman & Travailleur, p. 371 (1907). 

Loe. Queen Charlotte Islands; British; Naples; Cette; Adriatic; Corsica ; 

Ceylon ; Ras el Millan, collected by Hartmeyer. 

ENDOPROCTA. 

BARENTSIA GRACILIS (Sars). 

For synonyms, see Miss Jelly’s Catalogue and add :— 
Ascopodaria gracilis, Kirkpatrick, Ann. Mag. Nat. Hist. ser. 6, vol. ii. (1888) p. 21; 

Norman, “ Polyzoa of Madeira,” Journ. Linn. Soc., Zool. vol. xxx. (1909) p. 277. 

Pedicellina gracilis, Levinsen, Zool. Danica, p. 96, pl. 9. fig. 30 (1894). 

In my Report on the ‘ Belgica’ Antarctic Bryozoa I showed that B. discreta 
has in some stalks of a colony a node and that on this account the genus 
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Gondypodaria must fall. These muscular nodes occur in some stalks but 
not in all of the specimens of B. gracilis from the Sudan (3), and the 
same thing is known in British and Mediterranean specimens. Ii is referred 
to by Joliet in his Bry. des Cotes de France, p. 104, and also by Levinsen in 
his Zool. Danica, p. 96. In one instance the calyx arises from this second 
muscular node, which also seems to be the case in B. ramosa, Robertson. 

In specimens from No. 3 Sudan there are delicate spines round the calyx 
and also on the non-chitinous parts of the stalk, but some calyces may have 
only one or two spines or none ; and examination of specimens from other 
localities shows that this is not exceptional, for they occur on my Trieste 
specimens and on some shown to me by Mr. Waddington from Poole, and on 
others I collected near Bournemouth, though they may in some cases be 
overlooked if only examined with very low powers. ‘There is thus no reason 
for making a new species, even though the spines are stouter than those 

found elsewhere. 
Similarly, there are in my specimens of 6. cernua, Pall., sometimes spines 

on the calyx, and Hincks, Joliet, and some others have considered that 

Pedicellina cernua, P., and P. var. glabra, Sars, are the same species, with 

the stalk sometimes smooth, sometimes spiny ; nevertheless Ehlers considered 

them to be distinct species, though from what I have seen there seems no 
doubt that Hincks was correct and that the presence of spines is not a 

character of the first importance. 
Spines occur both on the stalk and the calyx on Jullien’s P. hirsuta and 

on Miss Robertson’s A/yosoma spinosa, which I am not at present prepared to 
remove from Barentsia. Miss Robertson mentions the oblique position of 
the calyx, but this appearance is sometimes seen in B. cernua, and her figure 
(pl. xvi. fig. 3) suggests that there is here no structural difference of great 
importance. Sars, in his original description of B. echinata, figures and 
mentions spines on the calyx. In a specimen in my collection from Naples, 
which otherwise resembles B. echinata, there are about 100 stout recurved 

spines, which also spread out at the base as if they were attached by muscles, 
and there are also numerous stout spines on the stalk. 

Loc. Arctic, British, Danish, French, Mediterranean, Victoria (Australia), 

Queensland ; Khor Shinab (3) on Membranipora limosa, Wat., 10-12 fath., 

collected by Crossland. 

Loxosoma Kerrersternil, Claparéde. 

A large specimen with many buds from Khor Dongola is no doubt this 

species, but I was unable to make any detailed examination. 

Loc. Naples (Cl), Adriatic (Hincks), Khor Dongola, collected by 
Crossland. 
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ADDENDA. 

AETEA CROSSLANDI, sp. nov. (Plate 24. fig. 5.). 

Pieces of dry seaweeds covered with this species were quite recently sent 
to me, and, as it is a most interesting species, it seems advisable to add 

description to the present communication. 
The creeping portion of the zocecium is narrow pear-shaped, diminishing 

at the proximal end to a narrow tube ; the erect tubular portion is long and 

narrow, reaching in some cases to 2 mm.; neither part is ringed or spotted, 

but both are annulated. A new zocecium arises frem the distal end, but some- 

times a creeping zocecium arises from the side. There are also frequently very 

interesting appendages growing erect from the side: at first they are small 
tubes; then next they take the form of a coachman’s horn; then laterally 

from the end there is a short tubular prolongation with a very short area, 
but in other respects corresponding with the ordinary tubular prolongation ; 

then, finally, laterally in the other direction there is a narrow short abel and 

in one case this produces an appendage like the one just described. This 
seems to bea case of small erect zocwcia growing from the older zocecia. 

There are one or a pair of these appendages to the creeping zocecium, though 

in one case there are several tubes on this creeping part. 
This species looks much like the Aetea ligulata ot Busk ; but it is impossible 

to be sure from the description, and Busk’s slide has dried up and nothing 

can be distinguished. 

From Naples I have two mounted specimens of an Aetea with a large and 

creeping portion, and a thick tubular prolongation which is ringed. At the 

side of the creeping part there are two pairs of appendages (PI. 24. fig. 9} 

having so much the appearance of Lepas that I proposed the name Aetea 

lepadiformis for it (Ann. Mag. Nat. Hist. ser. 7, vol. xvii. p. 13). These 

appendages are probably similar in formation to those now described ; but as 

it is impossible to understand them from dried specimens I have told 

Mr. Crossland how interesting the specimens are, and that I should like to 

have the opportunity of cutting preserved material. 

In some specimens of Aetea truncata, Lands., from Naples, there are in 

many zocecia, close to the tube which starts from the dorsal surface, a pair of 

jointed appendages ; sometimes this dorsal tube is continued as a zocecium, 

though in one or two cases it produces a minute zocecium similar to the 

ordinary ones, but only about a quarter of the size. Both Smitt and 

Hincks appear to have seen such appendages, but their figures are not very 

characteristic and do not show that they are usually in pairs and jointed. 

Loe. Khor Dongonab, March 3rd, 1909. 

A specimen from the coral-nullipore reef Beacon Island, Khor Dongola, 

marked “ violet-colored Polyzoan,” is the Hydrocoralline istichopora 

violacea. 
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RETEPORA ABYSSINICA, Var. EXPANSA, noy. 

Retepora abyssinica, Waters, pars, Journ. Linn. Soc., Zool. vol. xxi. p. 176, pl. 18. 

figs. 8, 9, 10. 

In cleaning some pieces of Retepora (from 422) entirely covered with 
sponge I have come to the conclusion that they should be separated from 
RR. abyssinica as a variety. The branches are slightly less stout than those of 
abyssinica, not so much in one plane, branching more frequently and occa- 
sionally anastomosing. The avicularium is in the aperture, directed laterally, 
and usually bifid, whereas in the type the avicularium is removed from the 
aperture and has a beak seldom bifid. The oral aperture in both is similar, 
with a labial pore, and there are in the peristome internal ridges giving the 
appearance of an oral sinus. The ovicells have a similar subtruncate lamina, 
and the dorsal surface has similar long narrow avicularia sometimes replaced 
by a pore. 

The only important difference is that the frontal avicularium instead of 
being close up to the aperture has a position nearer the middle of the zocecium 
in the type and is larger and directed downwards. 

ocr Warealion INE long. 41° E., 30 fath., collected by Siemens and Loffler. 

By a most unfortunate slip the type was referred to as from long. 41° W. 

In a specimen of Serupocellaria Jolloisii, Aud., from Ras el Millan, there 

is one raised somewkat lateral gigantic avicularium with a deeply furcate 
mandible, like that of Retepora delicatula, Busk. Although a large number 

of specimens were examined only this one gigantic avicularium has been 

found. When the radicles are long they are serrate at the end. 

In Holoporella piqmentaria, Waters, Gimsah Bay, there are a considerable 
number of small hydroids (Clava or Coryne) projecting through the zoarium, 
The large pore alluded to belonging to the two neighbouring zocecia (Journ. 
Linn. Soe., Zool. xxxi. p. 163, pl. 15. fig. 16) is for the passage of the hydroid. 

I have another Holoporella from Zanzibar infested in the same way by a 
hydroid. 

It seems that the locality which is alluded to as Nersa Makdah should be 

Mersa Makdah, the label having been misread. This volume, pp. 129, 131, 

22, Sa, ail 
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EXPLANATION OF THE PLATES. 

PLATE 24. 

¥ig. 1. Crista denticulata, Lamk. xX 25. -From Khor Dongola. 

2, Do. do. Ovicell, x 25. 

oO: do. x 25. Showing radicles growing from the distdl end of 

zoarium. 

4. Barentsia gracilis, Sars. X 25. Showing few spines on the calyx and stalk. 

From No. 5 Sudan. 
Amathoa tortuosa, T.-Woods (non Busk). x 12. From Suez (9). 

Amathia semiconvoluta, Lamx. X 12. From Wasin, Brit. E. Africa. 

Amathia distans, Busk. X 12.. From Zanzibar (527). 

Aetea Crosslandi, sp. nov. X 25. Khor Dongola. 

. Aetea lepadiformis, Waters. X 25. From Naples. 

10. Triticella Korent, Sars. X25. Basal rhizome showing raised areas at intervals, 

from which the stalk of the zocecium grows. From Kattegat, Denmark. 

WL. Do. do. x 85. 

12. Zoobotryon pellucidum, Ehr. xX 25. Basal growth with anchors. 

13.° Valkeria uva, L. xX 50. The rhizome seen from below, showing chambers from 

which the zocecia grow. From Naples. 

14. karella repens, Farre. Xx 25. Showing the creeping rhizome with the swellings 

from which a pair of zocecia grow. As a rule only one develops, but then there 

is a short tube opposite the zocecium. There are also two radicles which may 

yemain minute, or develop and carry fresh zocecia. From Poole. 

15. Zoobotryon pellucidum, Ehy. Gizzard, x 500. Section showing the teeth and the 

thick muscular sheath surrounding it. It will be seen that where the muscular 

sheath has become separated the contents of the teeth are attached to it, and 

more or less drawn out of the teeth. 

a o 

co 90 I 

PLATE 25. 

Fig.¥1. Cryptopolyzoon Wilsont, Dendy. ‘Transverse section of gizzard, x abont 1000. 

This shows the two solid “teeth” surrounded by the very powerful muscles, and 

at each end of the tooth there are small protuberances. It will be noticed that 

this is much smaller than the gizzards of other species. From Port Phillip 

Heads, Australia. Drawn as seen under 1; immersion. 

2p Do. do. Longitudinal section through the zocecium, X 250. 

3. Do. do. Longitudinal section showing the two teeth and the sections of 

the muscular wall, X about 1000. 

4 Valkeria uva,L.  X 25. Showing group of zocecia growing on joints. From the 

Sudan (21). 
5 Do. do. x 85. Zocecium showing the parietal muscles. 

6. Bowerbankia imbricata, Hincks. x 85. Showing empty zocecial chamber. 

7. Do. do, Showing zocecium with larva. 

8. Do. do. Showing ordinary zocecium. 

9. Do. do. x 500. Small portion of gizzard with the surrounding muscles. 

10. Do. do. x 85. Showing the radicle processes at the base of a pair of 

zocecia. From Poole. 

|. Crisia denticulata, Lam. xX 85. Showing the light thin mark below the aperture. 

From the Sudan (19). 

= — 
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Fig. 12. Valkeria uva, Linn. xX 85. Portion from near the growing end, showing a pair of 
zoecia and immediately below a pair of processes which may form radicles or 
grow into fresh branching stems, or even sometimes into fresh zocecia. The 
attachments of muscles, in the stem, below the septum are also shown. From 
Poole. 

13. Valkeria wa, Linn. xX 85. Stem seen from the sides, showing the zocecial and 
stem rosette plate, and the muscles below the septum. 

14. Crista cylindrica, Busk, x 12. From Gimsah Bay. 
15. Do. dc. x 50. From Gimsah Bay. 
16. Filisparsa tubulosa, Busk. Xx 25. Showing the ovicell in course of formation. 

The finely perforated wall is commencing to grow from the frontal wall and 
from the wall of each zocecium. From Ras el Millan. 

lie Do. do. ale 

Reports on the Martyg Bronoey of the SupANuse Rep Sea.—XVI. Pycno- 
GONIDA from the Rep Sea and Inpran Ocean, collected by Mr. Cyrun 
CrossLAND. By Gurorce H. Carpenter, B.Se. Lond., M.R.I.A., 
Professor of Zoology in the Royal College of Science, Dublin. 
(Communicated by Prof. W. A. Hurpman, F.R.S., F.L.S.) 

(PLATES 26 & 27.) 

[Read 16th December, 1909. ] 

Toroucu the courtesy of Prof. Herdman of Liverpool and Dr. W. T. 
Calman of the British Museum, I have been entrusted with a few examples 
of “sea-spiders ” collected on the east coast of Africa by Mr. Cyril Crossland. 
They prove to belong to undescribed species of the widespread genera 
Nymphon and Pallenopsis. 

The localities from which these specimens were obtained lie to the north 
and east of the district surveyed by Prof. Stanley Gardiner, whose collection 
of Pyenogonida I have recently (1907) described. The present short contri- 
bution may be regarded as supplementing, to some extent, the account of 
Prof. Gardiner’s collection, and I use here the same terminology as in that 
paper (/. c. pp. 95-6). 

Family Nymphonide. 

Nymeuon, Fabr. 

NYMPHON MACULATUM, sp. nov. (Plate 26. figs. 1-9.) 

Male, length 6 mm. (including proboscis). 
Head half the total length of the body, neck slender and elongate. Pro- 
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boscis short and stout. Leg-bearing segments slender, with processes well 
separated. Abdomen very short (fig. 1). Hye-eminence prominent with 
somewhat blunt apex, eyes large (fig. 2). Chelifori small, but with “ hand ”’ 
and “ finger”’ relatively elongate, strongly curved, and armed with prominent 
teeth (fig. 3). Palp with 2nd segment longest, 3rd and 4th subequal, 5th 
about a half shorter than either of latter (fig. 4). Oviger with elongate 5th 
segment ; denticulate spines on terminal segments comparatively simple, 

usually with four serrations on each side (figs. 5,6). Legs, like body, smooth, 

almost devoid of spines ; 2nd coxal segment four times as long as the first ; 
thigh rather shorter than Ist tibial segment, which is about equal in length to 
the 2nd tibial segment (fig. 1); propodus two and a half times as long as 
tarsus, bearing a rather broad claw and slender elongate auxiliary claws ; a 

few feeble spines and bristles beneath the propodus (fig. 8). The colour of 
the animal is yellow with scattered black spots (fig. 1). 

Hlalitat. Port Sudan Harbour, Red Sea; on a buoy among crowded 

Margantifera vulgaris, Jane 1906. Three males, one with eges. (Type in 
Zoological Museum, Liverpool.) 

The very elongate neck and body together with the short abdomen, 

excessively long 2nd coxal segment, and well-developed auxiliary claws serve 
to distinguish this species from other members of the great genus Nymphon- 
Examination of the nervous system shows that the two hinder ganglia are 
both situated in the third leg-bearing segment (fig. 9). The male with eggs 
attached to the oviger (fig. 1) has the fourth and fifth seaoments of that limb 
longer than in the other specimens (from one of which fig. 5 was drawn). 
Perhaps the latter are not quite adult. The egg-imass is elongate. A few of 
the eggs are hatched, the larva (fig. 7) being of the typical pyenogonid type 
with three pairs of appendages. The cheliforus has its cement-gland opening 
at the tip of a long sickle-shaped process. The succeeding limbs have no 
fringe of swimming-hairs ; the terminal segment in each bears a prominent 

claw-like process. 

The denticulate spines on the terminal segment of the oviger show an 
interesting transition from a very simple condition to a typical nymphonid 

deticulate spine, in which, however, there are only four sinuate prominences 
on each side besides the usual basal tooth. 

Family Pallenide. 

PaLuLeNopsis, Wilson. 

PALLENOPSIS CROSSLANDI, sp. nov. (Plate 27. figs. 10-20.) 

Female, length 8 mm. (including proboscis and abdomen). 
Body broad, ovate, with lateral processes of segments close together ; terga 

of 3rd and 4th leg-bearing segments fused. Head half the length of body 
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(without proboscis and abdomen) (figs. 10, 11). Proboscis elongate, swollen 
in middle. Abdomen elongate, spinose, nearly half as long as rest of body. 
Eye-eminence very prominent with blunt apex ; eyes small, hinder at higher 
level than forward pair (fig. 10). Chelifori with elongate slender scape 
showing a trace of jointing only (figs. 10, 11, 14); “‘ hand ” stout, beset with 
spines, “fingers” stout and strong with marked shearing edges (fig. 13). 

Palp vestigial, as usual in the genus (figs. 14, 15). Oviger eight-segmented 
(fig. 16). Legs with 2nd coxal segment three times as long as first (fig. 10); 

thigh with a few long denticulate spines and a blunt apical process (fig. 10); 
ist tibial segment as long as thigh, beset with numerous denticulate spines, 
most of which are set on finger-like processes (figs. 10, 18); 2nd _ tibial 
segment one-fifth longer than first, with numerous slender spines and bristles; 

propodus with six strong basal spines, and very large accessory claws which 

almost equal the principal claw in length (fig. 20). 
Halitat. Wasin Channel, coast of British Hast Africa, 10 fathoms, 1902. 

A single female. (Typein University Museum, Cambridge.) 
This curious and beautiful pyenogon is perhaps the most interesting species 

of that remarkable genus Pallenopsis yet discovered. The broad form of the 
body and the partial fusion of the segments would lead to the inclusion of 

the species in the subgenus Rigona, recently proposed by Loman (1908, 

pp. 67-8) for some Malayan and Australian members of Padlenopsis. In 
those species, however, it is stated that the scape of the cheliforus is altogether 

unsegmented, while in P. Crosslandé there is a distinct trace of jointing. The 
oviger is apparently eight-segmented, owing to the fusion of the seventh and 

eighth and the ninth and tenth segments (fig. 16), a condition noticeable in 
other female Pallenopsis. In the legs the curious finger-like processes on 
the first tibial segment are especially noteworthy (fig. 18). These, and 
indeed the legs generally, are beset with the prominent openings of numerous 
cuticular glands, provided at the edge of the orifice with small sharp spines 
(fig. 19). The elongate spines on the thigh and the first tibial segment are 
highly denticulate (figs. 10, 18). Another noteworthy feature is the great 
length of the accessory claws (fig. 20), nearly equalling the principal claw. 
The variation of this character in the genus Pallenopsis is remarkable and 
instructive. 
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Fig. 1. Nymphon maculatum. 
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EXPLANATION OF THE PLATES. 

PLATE 26. 

Male, dorsal view, showing right cheliforus, left palp and 

oviger, and right lst leg. x 8. 

Hye-eminence, side view. xX 13. 

Cheliforus. x 40. 

Palp. x 40. 

Oviger. x 40. 

Spines on 7th segment of oviger. xX 220. 

Newly-hatched larva, ventral view. x 100. 

Tarsus and propodus of lee. x 33. 

Ganglia and. nerves of ventral chain. x 8. 

PLATE 27. 

Fig. 10. Pallenopsis Crosslandi. Female, side view. x 5. 

ile 

12. 

13. 

14. 

15. 

16. 

Wee 

18. 

19. 

20. 

Dorsal view. xX 5. 

Tip of proboscis, end view showing mouth. x 10. 
Terminal segments of cheliforus, end view. X 22. 

Head with proboscis, left cheliforus, palp and oviger, and 

second leg-bearing segment; ventral oblique view. x10. 

Palp. X 25. 

Oviger. xX 20. 

End of 2nd coxal segment of leg, showing gastric diver- 

ticulum, muscles, ovary, and oviduct. x 16. 
Outer edge of thigh, showing tuberculate outgrowths, 

denticulate spines, and cuticular glands. x 40. 

A cuticular gland. x 350. 

Tarsus and propodus of leg. x 25. 

LINN, JOURN,—ZOOLOGY, VOL. XXXI. . 21 
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Reports on the Martine Brionocy of the Supanese Rep SzA, from Collec- 

tions made by Cyrin Crossuanp, M.A., B.Sc., F.L.S.—XVII. The 

Anomura. By W. Rippgtt, M.A. (Communicated by Prof. W. A. 

Herpman, F.R.S., F.L.8.) 

[Read 17th December, 1908. ] 

Tus collection of Red Sea Anomura contains 17 species, representing 

12 genera. None of the forms are new, but one or two are of some interest. 

Tt includes the first recorded female of Cestopagurus coutiert, Bouv., and I 

have also been able to add something to Nobili’s description of Galathea 

humilis, Nob. 

T have to thank Prof. Herdman, in whose laboratory most of the work was 

done, both for entrusting this collection to me for examination and for his 

kind help in connection with literature, and in many other ways. 

Family Paguride. 

Genus PAGURISTES. 

PAGURISTES JOUSSEAUMI, Bouwv. 

(Bouvier, 3.) 

This specimen is more or less intermediate between the varieties glabra 

and intermedia, being rather hairy but without well-developed spines. It 

belongs to this group, however, being distinguished from Nobili’s variety 

perspicax (Nobili, 13) by the eye-stalks. 

Suez flats, 1 specimen. 

Genus CLIBANARIUS. 

CLIBANARIUS CARNIFEX, feller. 

(Heller, 9; Bouvier, 3; Nobili, 13.) 

Suakin Harbour, 3 specimens. 

Genus CALCINUS. 

CALCINUS LATENS (Rand.). 

Pagurus latens, Randall, 13. 

Calcinus latens, Dana, 5; Bouvier, 3; Alcock, 1; Nobili, 13, 14. 

C. cristimanus, Heller, 9; Paulson, 17. 

Hngineer Island, Khor Dongola, 4 specimens ; Mersa Arrikiya, 1 specimen, 
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Genus Paqgurus. 

Pagurus Evopsis, Dana. 

P. euopsis, Dana, 5; Henderson, 10; Alcock, 1; Bouvier, 3; Nobili, 13, 14. 

P. depressus, Heller, 9; Kossmann, 11. 

Dardanus helleri, Paulson, 17. 

Suakin Harbour, 2 specimens ; Agig Bay, 1 specimen; Mersa Wadi 
Lehana, 1 specimen. 

Pagurus TINCTOR (Jorsk.). 

Cancer tinctor, Forskl, 7. 

Pagurus varipes, Heller, 9; Bouvier, 3; Alcock, 1. 

P. tinctor, Nobili, 13, 14. 

T follow Nobili’s authority in changing the specific name, as I have been 
able to refer to Forskal’s description. 

Suakin harbour, 3 specimens; Mersa Arrikiya, 1 specimen; Mersa 

Makdah, 8. el Shubuk, 8 specimens. 

Genus HuPAGuRus. 

HupPaGcurus (?) CAVICARPUS, Pauls. 

(Paulson, 17; Nobili, 14.) 

These specimens are rather doubtfully assigned to Paulson’s species, as I 

have not been able to refer to his original figures. They agree in many ways 
with his description as given in Nobili’s translation, and come nearer to it 
than to any other species of Hupagurus. 

Suez flats, 5 specimens. 

Genus CESTOPAGURUS. 

CESTOPAGURUS COUTIERI, Bouv. 

(Bouvier, 4.) 

This species has not been recorded since 1897, when Bouvier created the 

genus and species for specimens from Djibouti. Alcock has described a 
second species from the Maldives. 

Bouvier’s specimens were all males. The present specimen is a female, 

bearing ova, with a carapace 3 mm. in length. It agrees fully with 

Bouvier’s figures and description, except that the hair does not seem so 

pronounced. 

Southern reef, Tella Tella Kebira, 1 specimen. 

21* 
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Genus C@NOBITA. 

Ca&NoBITA RUGOSUS, Hdw. 

(Milne-Edwards, 12; Dana, 5; Alcock, 1.) 

Tella Tella Kebira, 7 specimens. 

Family Galatheide. 

Genus GALATHEA. 

GALATHEA HGYPTIACA, Pauls. 

(Paulson, 17 ; Nobili, 14.) 

Off Beacon Island, Khor Dongola, 13 specimens. 

GALATHEA HUMILIS, Nob. 

(Nobili, 14.) 
The specimens described by Nobili were all in bad condition, no ambulatory 

legs being present. The present specimens are also in poor condition, but 
one has got the ambulatory legs present. The characters of the rostrum and 
carapace agree closely with the description and figure given by Nobili. The 
chelipedes seem rather more spiny. 

Ambulatory legs. The dactylopodite has four (or possibly even five) teeth 
inferiorly, the largest next the claw. The propodite has four long spines 
inferiorly, one being almost on the distal border. The coxopodite has no 
spines, the meropodite has two on the inferior surface. 

Off Beacon Island, Khor Dongola, 3 specimens in bad condition. 

Family Porcellanide. 

Genus PETROLISTHES. 

PETROLISTHES BOSCI, Aud. 

(Heller, 9; De Man, 6; Ortmann, 15 6; Nobili, 13.) 

Tella Tella Kebira, 1 specimen, chelipeds missing. 

PETROLISTHES LAMARCKI, Leach. 

A full synonymy of this species and its varieties will be found in 
Borradaile (2). He has pointed out that P. dentatus and P. rufescens are 
only varieties of P. lamarcki. Ortmann (16) and Nobili (44) have also 
shown that there is great variation in this group of forms. The present 
forms belong mainly to the dentatus variety, but the rufescens variety is also 
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represented. The epibranchial spine, as Ortmann has shown, is very 

variable. In two specimens, otherwise alike, the epibranchial spine was 

absent in one, present in the other. 

Suez mud flats, 11 specimens ; among coral, Suez, 29; Tella Tella 

Kebira, 10 ; Suez Bay, 5 ; no locality given, l. 

PETROLISTHES LEPTOCHELES, [Teller. 

(Heller, 9; Nobili, 14.) 

Coral, Suez, 2 specimens; coral, Suakin, 1; Suez flats, 2; Tella Tella 

Kebira, 1 ; Khor Dongola, 4 ; no locality given, 2. 

Genus PoLyonyx. 

POLYONYX DENTICULATUS, Paulson. , 

(Paulson, 17; Nobili, 14.) 

Suakin Harbour, 3 specimens; Suez Bay, 6; Hngineer’s Island, Khor 

Dongola, 6 ; “Among sponges, Jan. 11th, 1905,” 88 ; washings from 

Sothhe 44,2 1, 

PoLYONYX BIUNGUICULATUS, Dana. 

(Dana, 5.) 

Beacon Island, Khor Dongola, 1 specimen. 

Genus PACHYCHELES. 

PACHYCHELES SCULPTUS, dw. 

(Milne-Edwards, 12; De Man, 6; Ortmann, 16; N obili, 13.) 

Tella Tella Kebira, 1 specimen. 

Genus PORCELLANA. 

PoRCELLANA INZQUALIS, Heller. 

(Heller, 9; Nobili, 13, 14.) 

According to Heller, the right cheliped is the larger ; according to Nobili, 

the right generally, sometimes the left. In the present specimens the right, 

on the whole, is most often the smaller. They may be subequal. Nobili 

says that in his specimens the median lobe of the front was broadly rounded, 

and that none of them corresponded to Heller’s figure, which represents the 

lobe as acute. In the present specimens this lobe is usually more or less 

acute, not so acute as Heller figures it, but more so than Nobili shows it. 

Reef flat, Engineer Island, Khor Dongola, 54 specimens; Tella Tella 

Kebira, 53 ; off Beacon Island, Khor Dongola, 42. 
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Reports on the Marine Bronoey of the SupANEsE Rep Sea.—XVIII. A 

PuysicaL Description of KHor Dongonas, RED SEA. By Cyrin Cross- 

LAND, M.A., B.Se., F.L.S., F.Z.S., Marine Biologist, Sudan Government. 

(PLaTES 28-34 and 3 Text-figures.) 

A SuPpLEMENT to the Author’s “ Recent History of the Coral Reefs of the Red Sea,” in 

Journ. Linn. Soc., Zool. vol. xxxi. (1907) p. 14. 

[Read 19th January, 1911.] 

{Dongonab is the correct pronunciation of the place-name spelt Dongola on those few 

maps which insert it, and so spelt by me in my paper of 1907. Khor Dongonab is marked 
Dongonab Bay on the last Admiralty Chart published. 

The Arabic word Khor is very loosely applied to almost any depression of the ground, 
ereat or small. Khor Dongonab is a bay 15 miles long by from 3 to 8 wide. Other 
Khors are inlets like Suakin harbour, a mile or more long by a few yards wide, or shallow 

watercourses on land which contain rushing torrents once or twice in a year, or deep 

ravines among the hills. The word has even been applied to an artificial trench 10 feet 

wide by 4 deep. | 

In the paper to which parts of this may be regarded as a supplement 

I showed that the very peculiar structure of the Red Sea coasts * is due to 
certain earth-movements which were consequent upon the opening of the 
Great Rift Valley t of which the Red Sea is a portion. Briefly this structure 
is as follows :— 

The Rift Valley.—The sides of the trough are represented by a chain of 
hills of Archean rocks, the summits of which are from four to eight thousand 
feet above sea-level. From their bases, where it is at a level of several 

hundred feet, there slopes down a plain of alluvium, which joins the band 

of coral-rock forming the coastline. At its highest this is an undercut cliff 

up to ten feet high, below which are fringing reefs, two miles to one-tenth 

of a mile in breadth, and seawards a deep channel two to five miles wide, 
and finally the barrier reefs (see Map 1, Pl. 28). 1t was shown that this 
barrier system is founded upon a range of submerged hills similar to those 

low sandstone hills which now break the maritime plain, and which, like all 

the features enumerated, run more or less parallel with the Archean hills, 
the real sides of the Red Sea trough. These sandstone hills are, so far as 

* My papers refer particularly to the coast between Rawaya and Suakin, but a slight 
acquaintance with the east coast about Jedda and the west side north of Rawaya to the 
Gulf of Suez, shows that the remarkable uniformity of the portion particularly examined is 

found generally in the northern part of the Red Sea. 
+ J. W. Gregory, ‘The Great Rift Valley.’ 
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they have been seen, capped with coral, and were once barrier reels lying off 

a mountain coastline. 

Geological History —The history of the coast has been one of continual 
uplifting, the stages of which were as follows. 

At the time of the opening of the Red Sea Rift Valley the Archean rocks 
were covered more or less with a sedimentary sandstone, and the gypsum 
now found associated with it was already formed. The faulting and minor 
adjustments consequent resulted in these sedimentary rocks being thrown 

into folds parallel to the sides of the main faults, of which folds three main 

systems are now conspicuous, lying at successively lower levels *. The sea 
now filled the valley up to the bases of the great hills, probably not for the 
first time, the highest of the sandstone folds being more or less submerged. 

Fie. 1. 

| Small Island |Shall- Deep 

A Reef flat) undercut |Recf flat| Deep Lagoon|Reef| ow |Reef fault | Reef (Cliff 

Cl ile Lagoon depression 
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EE Zo LLL fp 6 Ye SAEED 

Diacram of the leveiling of a range of partly submarine hills by erosion and coral 

growth, resulting in formation of a complex series of reefs and lagoons; sea-level 
shown by dashes. 

A. Thin line outline of range of hills of which two summits are shown, one above and one 

below sea-level, and a deep fault cleft between the summit and the rise towards a 

third. From these are formed an island surrounded by undercut cliffs and broad reef- 

flats, two deep lagoons, a miniature atoll with shallow lagoon. 

B. The same after elevation and further erosion and coral growth, starting from the results 

shown in A, We have the complete removal of the island, broad reef-flats and a 
lagoon occupying its site. The atoll ring is broader, but otherwise much as in A, while 

the deep lagoons become narrow passages and are slightly shallower. 

By the growth of coral on those portions over which the depth of water was 
not too great, and the cutting down of the islands, they were converted into 
a chain of barrier reefs (fig. 1). Assuming that the relative levels of the 

* Detailed soundings outside the barrier reefs might reveal several more—note, e. g., in 

the middle of the sea how closely the 500-fathom line approaches the narrow central 

trough with depths of 1000 fathoms. 
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three folds have remained the same throughout these changes, the second and 
third folds were below the depths at which reef corals flourish, and were 
merely submerged banks. 

Successive uplifts of Coast-lands——The formation of the maritime plain 
began at once, detritus from the hills tending to fill in the channel between 
the mountains and the barrier reefs. Elevation being in progress the 
barrier reefs began to emerge from the sea, and finally by the extension of 
the alluvial plain became islands of sandstone in a sea of gravel and sand. 
At the same time the depth was decreased over the submerged bank, which 
is the second fold, coral growths arose upon it, and this, with further 
uplifting, brought it to the surface and levelled it up as a nearly continuous 
second barrier system. The maritime plain, the formation of which was 
renewed by this uplift, still extended rapidly into the quiet water within this 
barrier, reached now its maximum modern seaward extension, generally 

nearly up to the barrier, sometimes throwing deposits of gravel over the 
growing reefs. Finally, another elevation converted the barrier into dry 
land, the present coastline, and the spaces left between it and the gravel 
plain were filled in with fine alluvium, making the present continuous 
maritime plain, a few spaces of water being left as the inner arms of 
harbours. 

During this last uplift the third fold came within the range of coral life, 
and the northern portions of the submarine hill range emerged as the hills 
of Shadwan, Ras Benas, Rawaya, and the outer coral ridge of Ras Salak. 

Also the whole fold shifted seawards, so that portions which, like Rawaya, 
were once continuous with the maritime plain and received from it fragments 
of Archean rock from the high hills, are now separated from the mainland 
by four miles of sea. 

The Harbours.—At this time also were formed those very remarkable 
features of this coast *, the landlocked harbours (fig. 2), referred to in my 

former paper. It is shown later that these harbours are the most recently 
made of all these structures, and their position on the summits of the present 
fringing and barrier reefs indicates that these are synclinal folds and 
that their uplifting was accompanied by increase of folding which was 
relieved by cracking along the summit of the syncline. The long deep pools, 
which may be miles long and several fathoms deep, on the flats of the fringing 
reefs have the same origin. 

* The equally striking harbours of the raised coral coast of Equatorial East Africa— 

é. g., Mombasa, Wasin, Tanga—were formed in the same way. 
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Puans of two of the canal-like harbours. Notice the considerable and nearly uniform 
depths, so unexpected, seeing that the surrounding land is only 6 to 10 feet above sea- 
level. The arrow in Khor Shinab indicates the junction of gravel with coral in the 
cliff which bounds the whole Khor, 
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Kuor Donegonas. (See Map 1, PI. 28.) 

In my description of the Barrier Reefs of the west side of the Red Sea 
I showed how Khor Dongonab gives the key by which the formation of the 
whole system may be understood. I have since lived in that neighbourhood 

for several years and have noted details which further illustrate the theory 
I formed in 1905, or which are of interest in themselves. 

Khor Dongonab is one of the few large bays of a coast remarkable for 
the straightness of its outline. After the bays behind Shadwan and the 
other islands at the entrance to the Gulf of Suez, there are no prominent 
points until Ras* Benas, 540 miles down the coast, is reached, and then 

again none until Ras Rawaya, the peninsula which encloses Khor Dongonab. 

Further south again Ras Shalak and Trinkitat are the only protuberances, 
and not prominent ones, before Masawa is reached, more than a thousand 
miles from Suez. 

Peninsula of Rawaya.—Rawaya is a low, slightly undulating surface of 
recent coral limestone, its yellow colour not at all veiled by the grey desert 
vegetation which occurs in a few shallow depressions. There are two higher 
areas, the plateau of Jebel Tétawib in the north, and Jebel Abu Shagara in 
the south, which are 80 and 127 feet high respectively, the latter hill being 
of inconsiderable area. (See Map 2, Pl. 29, & Pl. 32.) 

There is no chart from which I can give the shape of the peninsula on its 
western side, the map in Pl. 29 may be taken as a very rough approximation. 
The area here is broken up by a complicated series of canal-like inlets of the 
sea of which a few are indicated, the depth of which is great in proportion 
to the height of the surrounding country, canals 60 feet deep cutting 

through land 6 feet or less above sea-level (Pl. 32. fig. 1). This intricate 
canal system is, however, soon seen to follow a definite plan, being reducible 
to a series of longer canals more or less parallel to one another with shorter 
connecting branches at right angles. They are simply a more than usually 
numerous collection of those fault channels of which the harbours of the 
mainland are conspicuous examples. ‘There are in addition a number of 
these miniature rift valleys which do not contain water, one of which is 

particularly striking, being a deep gash extending from the summit of Jebel 
Abu Shagara to the sea-level southwards. That this is not a deep stream- 
cut ravine is obvious from its position, there being no catchment area from 
which a stream could originate, and from its parallelism with the sheer cliff 
which bounds the hill on the east and which is obviously a fault. 

Jebel Tétawib also ends in a cliff eastwards, and in both these cases a 

sea-water canal runs parallel with their bases separated from the cliff by an 

* Ras, Arabic=Head=Cape. 
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area of sand scarcely raised above sea-level, cliffs and canals being the result 
of one earth movement. 

Bird's-eye View of Rawaya.—The view from the summit of Jebel Abu 
Shagara is beautiful and interesting in itself, and includes most of the features 

we are specially concerned with. Westwards is Khor Dongonab, here 8 miles 

wide, and beyond it the alluvial plain, which, throughout the length of this 
coast, separates the coral shore-line from the Archean hills. These rise 

majestically to the height of 8000 feet, the range continuing north and 
south with summits from four to six thousand feet. Ten miles southwards 
are the yellow islands of Makawar * and Mayitib, parts of which are faulted 
up to heights of 300 and 138 feet, while parts remain at about the same low 
level as Rawaya. The high ground occupies two-thirds the area of 
Makawar, while Mayitib is now separated into two, a pyramidal hill and 
a low flat island only six feet high, on the same reef flat. 

Between us and the islands is a maze of coral reefs, white lines of 

breakers bounding calm lagoons, separating the blue-black of the open sea 
from the greens and browns of the sheltered beds of living coral and 

shell sand. 
Rawaya, Makawar, and the reefs between are all one hill-range, part of 

which is just submerged, and which is continued still further south as the 

ordinary barrier reefs which fringe the rest of the coast. 
We stand between the dry ravine which almost cleaves the hill into two 

(Pl. 82. fig. 3) and the cliff which forms its eastern side. Below the ciiff 
is the bifurcated end of a canal eight miles long from its communication 
with Khor Dongonab, and a completely enclosed lake of salt water separated 
from the sea by reefs over which perhaps one might drag a canoe at times of 
high water. Judging from its colour I estimated its depth at 30 feet, and like 

all these canals the shores are low cliffs descending abruptly into nearly the 
full depth of the pool. In shape and position this is obviously a section of 
one of the ends of the long canal above mentioned which has been isolated 
by the imperfect continuity of the fault which formed them and the cliff on 
which we stand. Beyond these canals and lake the ground is rather higher 
than usual in Rawaya, broken up into troughs similar to the canals but for 

being smaller and not deep enough to contain water. 

Northwards we overlook the plain of yellow coral broken by brilliant blue 
sea-water inlets and lakes as far as Jebel Tétawib, nine miles away, noting 
particularly the long parallel-sided tongue of land, named Haysoit, separating 
the main canal from Khor Dongonab. 

Three miles to the north-east are the buildings of the Rawaya Salt 

* This is the Arabic name and means “ broken” or “hollowed,” referring perhaps to its 
precipitous eastern side or to its division longitudinally by a fault-valley. Its native or 

Hamitic name is Meqursam. 
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Company, now abandoned, rising white and imposing, strangely alone in the 

midst of this yellow desert. Between us and them is the salt lake, acres of 

wet salt, like a frozen sea, which was their raison d’étre, yet another of these 
fault depressions, in this case completely shut away from the sea. (Pl. 82. 
fig. 2.) 

Formation of the Barrier Reefs.—As noted in my former paper, the barrier 
reefs are a series of large areas covered with an intricate network of reefs 
and shoals with comparatively deep lagoons between. We see from our 
examination of Rawaya how many of these deeper passages have arisen. 
Imagine Rawaya at a level say ten feet lower. The greater part of the 
land remaining above water would then be quickly cut down to form reef 
flats, the two hills remaining as islands, the canals as lagoons and passages 
between the reefs. Another series of lagoons would be formed by the 
solution and degradation of the reef flats, the outer edges of which are 
protected by growing corals and remain as long and narrow surface reefs, 
generally crescentic or incompletely circular in form. This is obviously the 
origin of the reef maze lying between Rawaya and Makawar, and, by 
inference, of the rest of the barrier system. (See fig. 1, p. 266.) 

In my previous paper it was stated that there were no hills at Salak 
(Maps 1 and 3) to make a complete correspondence between Ras Salak and 
the barrier reefs extending southwards from it, and Rawaya and its reefs. 
Since then I have had opportunities of seeing more of that neighbourhood, 
and I find that there is a line of raised coral running along the coast for 
about ten miles, which, though only ten to twenty feet above sea-level, is 
very distinctly marked off by a broad flat salt marsh separating it from other 
raised coral westwards. This latter is continuous with the shore reefs about 
the harbour of Little Salak, so that we have, on land, elevated continuations 
of both systems of reef, separated by a wide valley of fine alluvium formed 
by the filling in of the lagoon between the reefs. The sketch-map (PI. 30) 
makes the arrangement clearer. 

The shore of this salt marsh is obviously extending seawards, probably 
under the influence of sandstorms as much as, or more than, of rain floods. 
The correspondence of Ras Salak with Ras Rawaya and of the salt marsh 
with Khor Dongonab is thus complete, the former being on a smaller scale. 

The origin of the Ship Channel.—The size of this channel between the 
fringing and barrier reefs is very considerable, its average width being 
from 2 to 4 miles and depth from 15 to 200 fathoms. (Map 1, Pl. 28.) 
There is nothing to hinder large steamers travelling up it from Suakin 
to Mohamed Gul, and of course that section lying between Port Sudan and 
Suakin is so used. The traveller by native boats of 20 to 50 tons sees the 
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reefs at rare intervals, their presence or absence being only inferred through 

the direction and size of the waves met with. 

Khor Dongonab again gives the clue to the formation of this channel. 

Although Rawaya is formed entirely of coral, gypsum and sandstone, in 

the way I described in 1905, a few fragments of black stone from the 

Archean hills of the mainland are to be found at intervals on the surface 

of the coral, and though these are so few as to occur singly they are too 

numerous to have been brought over by human agency, and are conclusive 

proof that Rawaya was once continuous with the maritime plain of the 

mainland. Khor Dongonab therefore is a very recent fault depression ; 

Rawaya, and with it the whole barrier system, having been torn away from 

the mainland, leaving a rift which the sea has filled. 

Age of the Maritime Plain.—The ages of these pebbles from the Archean 

hills to the coral formations are of great interest as indications of the relative 

ages of the maritime plain, the reef and the earth movements which have 

made the peculiar features of the present coastline. It must be remembered 

that the corals and shells which compose these limestones are all identical 

with living forms. Asa general rule the band of raised coral which now 

forms the coastline is at a somewhat higher level than the strip of finer 

alluvium which separates it from the gravel of the main mass of the plain. 

The arrangement is, indeed, like that described at Ras Shalak, but on a much 

smaller scale. Where, however, gravel and coral meet, the former overlies 

the latter. The most striking case is found in the cliffs of the innermost 

branch of Khor Shinab (see plan, fig. 2 on p. 268, and Map 1, PI. 28), 

where coral cliff passes into oravel without the least change in the outline 

of the Khor, and even without alteration of the shape of the cliff other than 

that due to the insolubility of the gravel. Nothing could more strikingly 

show that both alluvial plain and coral reefs were fully formed before the 

earth movements occurred which formed the present features of the coast, 

and that these affected both formations equally whenever both occurred 

within the sphere of their action. It proves also that the rest of the 

maritime plain was fully formed at that time, its later extension seawards 

having been insignificant, whatever may have been added to its landward 

slopes. Not only so, but the existence of beds of pebbles, a few feet or a 

few inches thick, below the coral in the ravine of Jebel Abu Shagara carries 

back the history of the maritime pla much further. They indicate the 

existence of a maritime plain and earth movements, which, compared with 

those which we are considering, are of a very old date, though in geological 

time still recent. 

A portion of this older maritime plain has become isolated, and so 

preserved distinct, as a low hill about 100 feet high two miles south of 

Dongonab village, and its continuation northwards as a gravel ridge 10 to 
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20 feet above sea-level. These are now separated from the rest of the same 
formation by a broad flat valley, very slightly raised above the sea and 
opening into a bay on the west side of Khor Dongonab (see Map 2, PI. 29). 
It is exactly comparable to the valley at Salak, or to Khor Dongonab itself, 
in origin and topography, the gravel being substituted for raised coral. 
The old character of the hill is shown not only by its present isolation from 

the rest of the gravel plain, but by the existence of the strata in which the 
gravel is bound together by gypsum, these more coherent strata protecting 
the mass of loose gravel below them and forming steep-sided butts. 

The wells which supply Dongonab village and the nomads’ flocks are sunk 
in this flat valley bottom, about a mile from the sea. As might be expected, 

the water obtained is too salt to be used by any but natives ; the wells, 
though only ten feet deep, reaching sea-level. for the first few feet they 
pass through yellow blown sand, which suddenly becomes blue in colour and 

of a clayey consistence, the change indicating a former sea-level 6 feet or 
so above the present one, as will be shown later. Near the level at which the 

influx of water stopped our digging, some decayed wood was brought up 
with a species of Ostrea attached and other marine shells with them. 

We have thus additional proof, if that were needed, of the origin of these 
valley-flats by the filling in of bays, principally by blown sand. 

The Gypsum Deposits—Gypsum is abundant in many places along the 

coast, among the sandstone hills, which are generally a few miles inland. I 

figured its contorted strata underlying the horizontal coral of Jebel Tétawib 
in 1907, and Pl. 82. fig. 3 shows it, less clearly, in the ravine of Jebel Abu 

Shagara. Its unconformity with the coral in Jebel Tétawib proves its 
formation prior to the present sides of the Red Sea trough. 

Theories of Formation.—Gypsum, calcium sulphate, might be formed either 
by conversion of limestone, calcium carbonate, by the action of sulphurous 

geyser springs, or the life activities of sulphur bacteria, the product being 

afterwards oxidised. These origins would seem feasible in view of its juxta- 

position to coral-reef limestones, but, as we have seen, this implies no other 

relation, the strata being unconformable. Further, the action of volcanic 

gases or springs, or of sulphur bacteria, would probably not be perfect 

throughout the mass of rock, but in the one case would result in local meta-- 

morphoses, gypsum passing into unaltered limestone on either hand, or, in 

the second case, of alteration of the upper strata, the lower being mixed 

carbonate and sulphate, or of carbonate alone. There is no visible trace of 

such local action anywhere, and samples of every part of the Jebel Tétawib 

deposit have been analysed * and found to be very pure sulphate. 

* By Dr. Beam, of the Wellcome Research Laboratories, Khartim. See Wellcome 

Laboratories Annual Report, 1908, 
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The very wide distribution of the deposits among these hills, even as far 
north as Kossér (lat. 26° N.), postulates an agent the range of which was 
coterminous with the ancient Red Sea, such as, for instance, the evaporation 

of its salt water. The Bab el Mandeb Straits, between the Red Sea and 

Indian Ocean, are not only very narrow but show signs of comparatively 
recent volcanic action, so it is not at all difficult to imagine their becoming 

blocked and again opened, possibly more than once, before those final move- 
ments which we have considered. If we are right in attributing the faulting 
up of the barrier reefs to the actual opening of the Rift Valley, it is probable 
that at the time the gypsum was deposited the area was occupied by a much 
shallower sea, in which the deposition of gypsum by evaporation would 

readily take place. 

The Rawaya Salt Field——I am the more inclined to this theory by my 
acquaintance with the Rawaya Salt Field, where a bed of gypsum is in actual 
process of formation. This lake of salt (Pl. 32. fig. 2) is a fault-depression 
shut off from the sea except by subterranean leakage on the south side. 
During the winter sea-water enters this way and so renews the supply, but 
in summer the sea-level is slightly lower and scorching winds remove this, 

leaving the surface firm, dry salt. Beneath the salt, ata depth of two or three 
feet, the deposit changes into a mass of loose, white crystals of gypsum, the 
formation of which is evidently recent and still continuing, a fresh supply 
being deposited from the sea-water added during each winter. How deep 

the gypsum may extend I do not know, but if this depression is as deep as the 
adjacent ones, there may be thirty to sixty feet of recent gypsum to the three 
feet of salt. 

DoNnNGoNAB PLAIN. 

The west shore of Dongonab Bay from the point marked by an arrow (on 
Map 2, Pl. 29) to its head, a distance of about 10 miles, is favoured over the 
whole Sudan coast of the Red Sea in that it is formed of sand beaches sloping 
quickly into water two to three fathoms deep. Atabout half a mile from the 
shore lie coral-reefs and shoals, which will be described later, enclosing a 

series of harbours, shallow as stated, but unobstructed by coral, quite ideal 

for the small craft which alone navigate this coast. Dongonab Harbour is 
that one of the series which has but moderately complicated entrances, one of 
the best beaches, and is nearest to the well. 

The shore itself is extremely low, about three feet above mean water-level, 

in winter often only one foot above the sea. For from a quarter to half a 
mile inland its surface is of sand alone, perfectly level but for hillocks of loose 

sand where vegetation occurs. Further inland is the gravel ridge mentioned 
on page 270, which runs northwards from Dongonab Hill and separates the 
valley in which are the wells from the sand plain. The mass of this ridge is 
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mostly sand, as is the maritime plain, the surface of the deposit containing an 

undue proportion of stones owing to removal of loose sand by the wind. 

The sides of this gravel ridge were once the sea-shore, the sand plain, ike 

the well valley, being of marine origin as evidenced by numerous marks of 

old beach lines running more or I#ss parallel to the curves of the present shore 

line, and, in one or two places, by outcrops of coral. Numerous modern sea- 

shells strew the surface, A/urex ramosus and Strombus sp. being the most 

common, while, by digging, many smaller and more delicate species are turned 

up, the proof of the marine origin of the ground, not only its surface, being 

thus complete. 

Detailed Description.—The plain has several peculiar features which make 

its description, and the explanation of its formation, worthy of attention. Along 
its seaward edge is a band of sand hillocks one to three feet high formed by 

the collection of blown sand among and to leeward of tufts of the Halophyte 

Suaeda Volkensi * (see Pl. 80). ‘This wonderful plant is able to preserve a 

touch of brilliant perennial green in these fearful wastes, where there has 
been practically no rain for four years, and in autumn is still splendid with 
the crimson bracts of its flower-spikes. Its succulent leaves remain fresh, 

notwithstanding the storms of summer which dry all moisture from ordinary 
vegetation like the heat of a fire and which dull glass by the rasping of the 

driven sand grains. Within this zone, which is about ten yards wide, the 

surface is almost perfectly bare and level. There is no loose sand, and though 
at first the surface is soft like soil, or hard and friable as though frozen 

according as the weather is damp or dry, a little distance inland it becomes 

nearly as hard as a macadamised road. There are areas of exceptional hard- 

ness, where the surface is more like stone than sand, and can onl y be broken 

by chisel or crowbar. These are generally found in bands which more or less 
follow the curves of the shore line, and represent the tops of ancient beach 
lines. They are chosen by the natives as sites for their houses, providing 
clean hard floors ; one area was so perfectly smooth and large as to provide 
us with an excellent tennis court. The third and innermost section is nearly 

as broad as the second, and here the general level is raised and the surface 

made undulating by the collection of dry sand by two species of salt-loving 
desert grasses 

prickly leaves, almost like furze prickles, and especiaily by its globular white 
flower-heads on slender stalks; an inner band of another prickly grass which 

is, however, more of the ordinary gramineous form. Both propagate by 

an outer band of Hluropus villosus, recognised by its grey 

* Suaeda generally occurs alone, but in places other Xerohalophytes occur. The latter are 

species very abundant as a fringe round the high-water line of all the sandy islets where 

Suaeda is very rare or quite absent. hese islets are formed of broken shell and coral, the 
plain of inorganic sand. 

s) ~ LINN. JOURN.— ZOOLOGY, VOL. XXXT. » b 
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creeping stems which root at the nodes, may be six feet long, and which must 

increase their effectiveness as sand collectors. Specially conspicuous accumu- 

lations are sometimes made by luropus, e. g. near Dabadib Harbour, where 

a considerable area is covered with conical hillocks of fine red dust resembling 

termites’ nests, four or more feet high, which have been accumulated in con- 

tinuously growing tufts of this grass. The 4lwropus grass 1s accompanied by 

another succulent Xerophyte, which is also found among the acacia bushes 
(Acacia tortilis with Lycium persicum) of the gravel, but the grasses are there 

absent. A very little of the ordinary woody grass of the maritime plain is 
present among the bushes, which, in contrast to the halophilous grasses above 

mentioned, is leafless all the summer, indeed it has now been practically so for 

four years. Beyond the gravel area the head of the well valley is blocked 

with sand-hills of considerable size, mostly quite bare, but in places covered 

with bushes up to six feet high, in shape and size strikingly recalling the 

British juniper, with dark green succulent and cylindrical leaves, and known 
” Of these plants the Acacia tortilis, 

having for all its meagre height a well-formed trunk, and the grass of the 
gravel ridge are not sand collectors *. The “asal,” one would think, should 

act in this way, but it certainly has done nothing towards forming the sand- 

to the natives as “asal’”’ or “‘ adlib. 

hills near and on which it is found, even if it has possibly raised the general 
level of the valley bottom. It is not found on the largest sand-hills, and one 
often meets with cases where a thicket has died in consequence of the removal 
of the sand, not the dune’s destruction, following the death of the bush. The 

xerophyte of the innermost section of the sand plain is, like the grasses, an 
efficient collector, but it occurs too sparsely on the gravel to have much effect. 
Indeed the action of the wind must be continually to reduce the height of the 
gravel while raising that of the inner side of the plain, and this latter area is 
extending over the bare part of the plain as fast as the reduction of the amount 
of salt in the sand will allow the grass to grow over it. 

Excavation emphasises the peculiar coherence of the sand noted above, and 
the striking difference in colour as well as other properties between it and the 
fresh sand-drifts. The latter appear by contrast almost white, after a sand- 
storm its accumulations remind one forcibly of snow-drifts. On the trench 

meeting one of the harder bands above mentioned, crowbars and hammers are 
called for and the sand is removed as lumps of soft stone, not by spadefuls. 

One notices that these bands are formed of a very coarse sand, the grains of 
which may be up to a millimetre in diameter. 

At a depth of two or three feet the sea-level is reached +, and the sand 
abruptly changes in colour from dull buff to a blue-grey. It ceases to be 

* Another species of Acacia (native name Sanganeb) is present, but rare, which forms 
large hillocks, nearly as big as the bush itself. 

+ Compare the depth in the well valley at which this change occurred. 
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consolidated, but is sticky like clay, and full of the delicate shells of sand-loving 

lamellibranchs, being in all respects like the sand at the bottom of the harbour. 
Hxamination shows at once that the great bulk of this sand is inorganic like 
the sand-drifts, the difference in colour being due to admixture of organic 

matter, e. g. calcareous sand from the shells which have inhabited it, traces 
of carbonaceous remains of the bodies of lamellibranchs and worms or of the 
two marine phanerogams which abound in all these lagoons. It must be con- 

siderably affected by its passage through the intestines of holothurians, a large 
burrowing form of which is so abundant that its great conical casts cover the 
whole bottom. The clayey consistence is easily accounted for by the fact 
that the wind carries sand of all degrees of fineness, and that in these lagoons, 

which are almost tideless and perfectly sheltered, the very finest dust remains 
near shore instead of being cleaned out from the coarser sand and carried out 

to deeper water. In a shallow excavation this impalpable dust colours the 
water which collects to just that shade of red-brown which is so characteristic 
of the Nile flood, and it is probably nearly of the same composition as that 
valued fertiliser *. With great difficulty we carried our excavation toa depth 
of 12 feet, the character of the clayey sand remaining the same throughout. 

We made one interesting find, viz., the bones of a dugong. These, though 
well preserved and hard, were found in small pieces only an inch or two long, 
and could only be identified by the presence among them of the tusks. The 
fact of so many fragments being found close together suggests that the bones 
had been carefully broken up for cooking, and human agency is corroborated 
by the presence with them of fragments of pottery. It is very probable that 
they were thrown overboard from a sambuk of the olden days anchored at 
this spot, now a hundred yards inland. Other evidence of the presence of 

man in times centuries past is afforded by the heaps of pearl-shells found by 
digging almost anywhere in the plain up to 100 yards inland at least (I have 
not excavated further), and the larger heaps on some of the islands. These, 
now brittle and of an opaque dull yellow colour with age, are obviously relics 
of the time when mother-of-pearl was of no value, and the fishery was 
followed for the sake of the pearls alone ft. Their presence indicates that the 
beach was very near at hand at the time they were opened and thrown away, 
there being no inducement to carry them inland. 

Climate-—The climate is at times the most disagreeable in the world, at 
times most delightful, but the formation of the plain is only due to the former 

conditions. 
During the summer are intervals lasting three to ten days each, and 

* Floods from the hills have the same colour, and so fine is the mud that after a flood 

Port Sudan Harbour remains red for days. 
+ Nowadays the fishery is for the shell, or mother-of-pear], the pearls found adding only 

a percentage to the profits. 
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amounting in all to perhaps two months of the year, of the weather called by 
the natives *‘hurir.” The morning opens witha very light land breeze which 
soon dies away to a dead calm. It is hot half an hour after sunrise, and 
becomes unbearably so by 8 a.m., at which time the temperature approaches 
100° F. Then comes the wind off land, a few premonitory puffs and in half 
an hour a gale carrying sand and dust, heated as if by fire, the temperature 
rising to 105° F., to 110° F. or even 115° F. The air is often so thick with 
sand that one cannot see 100 yards; nose, ears and eyes are filled, and teeth 
coated, with dust, and heaps of sand, like snow-drifts, accumulate to windward 
of any obstruction. For instance, a storm buried a pile of boxes in my store 
to such an extent that it took three men four days to dig them out and much 
more labour still to re-level the store yard. After a fence of roofing zine was 
put'up to prevent a repetition of this, another storm accumulated drifts on its 
windward side which I estimate at several tons of sand to each linear yard of 
fencing. The general level of the ground round my buildings and fences has 
been raised six inches to a foot in about two years. This wind generally 
blows till shortly before noon, but may continue till 4 p.m. In the former 
case it ceases suddenly, there is a dead calm for half an hour or so, the 
temperature drops to 90° F., and a sudden strong damp wind blows in from 
the sea, the dampness almost neutralising the fall of temperature so far as 
one’s sensation of heat is concerned. 

Sometimes this return wind comes in during the morning, the time that 

“hurdir” usually blows, the inference drawn by the natives, and I think 

rightly, being that the westerly hot wind is then blowing ata point further 

down the coast. The winds are apparently small cyclones, which are very 
local and do not extend far to sea. I remember once, while exploring a part 
of the barrier system about five miles from land, my schooner was picking its 
way among the reefs with the lightest of breezes, while shorewards some 
native sambtiks were flying before a gale, and a vast cloud of sand blotted out 
the mountains from view. It would be very interesting to know what is 
happening at the bases of the mountains and in the upper air at these times. 

These conditions obtain much more frequently at Port Sudan and Suakin, 
though the wind does not so often carry sand. North of Dongonab they are 
less frequent, being, according to the natives, absent altogether only a hundred 
miles away. 

We have thus alternations of extreme dry heat and of dampness on one day. 
Exceedingly damp weather is the characteristic of the late summer and 
autumn, and of intervals of a few days at a time during the winter. Such 
weather is nearly as uncomfortable as extreme heat, even the natives become 

listless and depressed by it. The dews are very heavy, one’s bedding, if left 
uncovered on the roof (the only sleeping-place during these sultry nights), 
becomes soaking wet, and water literally runs from clothing that has once 
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been wetted by the sea. In the morning the dew drips from the roof like 

rain. The winter is generally dry and pleasant, bul. there are intervals of 

strong damp south-east winds, which carry salt moisture over everything near 

the sea, and other manifestations of dampness are as unpleasant as described 

for the late summer. 

Cementation of the Sand.—Now for the effect of these aiternations of 

extremes upon the sand of the plain. The new drift is of a pleasant light 

yellow colour, dry and loose like the sand above high-tide mark of an 

English beach. Ina few days it becomes darker coloured at the base, and 

finally this tinge spreads over the whole except perhaps the uppermost part, 

and the sand grains begin to cohere slightly. During a spell of damp weather 

the drift has drawn up moisture by capillary action from the damp plain, and 

with it salt *. Dry weather following, this water is evaporated, to be replaced 

by more drawn up from the plain (ultimately from the sea), so that in time a 

considerable quantity of salt is mixed with the sand. Rain removes the more 

soluble, leaving the less soluble constituents of sea-salt as a cement, which, in 

the case of the coarser deposits, converts loose sand into stone. The level of 

the plain is thus that at which capillary action can deposit enough binding 

material to counteract the abrasion of the wind and the sand it carries. Near 

the sea the level is temporarily raised a little above this by the dunes 

collected by Suaeda, but within this band, the vegetation being killed off by 

the consolidation of the sand, the hillocks are swept away and the level reduced 

so that the hard almost: perfectly level surface above described is produced. 

After every storm sand is deposited on the slope of the beach, thus extending 

the plain a minute distance seawards. This process would go on if no 

vegetation were present, but the Suaeda assists greatly by the increase of 

height it gives to the slope and by holding the sand together while the 

cementing process is begun. 
The longest axes of these hillocks are, as has been noticed in other sand 

formations, not in the direction of the prevailing winds, fairly strong though 

these are, but in the direction of the sand-bearing gales, 7. e., not N.H. to S. WW, 

but N.N.W. or W. to S.S.E. or E. 

Coral Reefs—In places patches of coral reef appear in the sand, but as 

these project only a few inches above the surface it is evident that they were 

cut down to sea-level after the first main movement of elevation in these 

reefs, attaining their present position by one of the minor ones which followed 

it, as described in my paper of 1907. They were then surrounded by the sand 

before the sea totally removed them. The neighbouring reefs which bound 

the lagoons seawards are almost certainly of the same age, but though areas 

* Fine salt spray is blown on to the plain during high winds, but the darkening of drifts 

from the base upwards is evidence of the importance of capillary action. 
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of older rock occur at a slightly higher levei than that of the living coral, no 
fragment now rises above the mean sea-level, even on the inner protected 
reefs or near the present shore. The inference is that the patches of coral in 
the sand of the plain were protected from erosion by the sea soon after 
their final elevation, while others only a little farther seawards were exposed 
so long as to be eroded to present sea-level. This, however, does not justify 
any belief in a slowing of the formation of the plain in recent times, as these 
patches are on the landward ends of reefs the shallow flats of which were 

soon covered by sand and form the long promontories which divide the 
lagoons from one another. Indeed these, like other features of the plain— 
e. g. the old beach lines,—indicate that its formation has been almost perfectly 
regular, and probably began after the reefs had reached their present 
condition. Without the shelter of the reefs the constitution of the sand 
described above could not have been as it is. 

Dongonab Harbour Reefs.—These reefs are somewhat complicated, and only 
after having lived at Dongonab for some mouths was I able to pass the 

harbour entrances without the assistance of a native. But once understood, 

the plan of the reefs off Dongonab Harbour is very simple. They lie in three 

lines, the first being a nearly continuous surface-reef, the next a line of shoals 

with heads and patches of coral reaching to the surface, the third a series of 
rather deeper shoals with two fathoms of water generally, with rare heads 
reaching to a fathom of the surface. 

A good deal of mud and grey sand has collected about these reefs, so that 

when I saw them in 1905 I thought it possible that they were a series of 
banks of sediment with coral caps, a possible method of reef formation 

suggested by Darwin, and one which is the most probable explanation of the 
Shubuk reef labyrinth. There are, however, areas of old rock a few inches 

above the level at which growing coral covers the reefs, and this fact indicates 
that this series, like all the other reefs of the coast, owes its formation to 

faulting, three troughs separating the ridges which are now reefs. The fact 
that the outer ridges have not become surface-reefs is particularly interesting 
in connection with the ecology of coral, and will be referred to later. 

Jedda.—It would hardly be worth while considering the formation of the 
harbour of a totally insignificant place like the village of Dongonab were it not 
that it is a miniature of the harbour of Jedda, just opposite on the Arabian 

Coast. Though quite unvisited by the ordinary traveller, this, the gateway of 
the Moslem Holy Land, is crowded with ships of all sorts, from large steamers 

to Arab sambtiks, during the season of the Mecca pilgrimage. Thevery peculiar 
arrangements of the reefs which give it protection from the sea is evident by 
a glance at the plan on PI. 381. 
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Ecology of Coral.—In the Red Sea from the entrance to the Gulf of Suez 
southwards to Shubuk*, 7. ¢. from latitude 28°N. to 18°40'N., coral 
flourishes exceedingly on every reef; even within the canal-like harbours 

certain species survive in the muddy water near their heads. But there is 
a curious restriction of coral growth within Khor Dongonab; between 

Sararat Island in the south and Umm Tarda in the north the reef flats ending 

in walls of luxuriant coral (such as are universal everywhere) give place to 
sloping banks covered with stones and weed or sponges of the genus 
Phyllospongia. It is only after some residence and travel on this coast that 
the phenomenal nature of these conditions, normal elsewhere, is fully felt. 

There is nothing like it elsewhere on the Sudan Coast, and I should not be 

surprised to find that Khor Dongonab is altogether unique in this respect. 
This reduction of coral growth becomes all the more puzzling when one 

finds that in certain places many species flourish perfectly f, and above all 
that in the northern basin of the Khor, above Umm Tarda, the normal Red 

Sea conditions are met with again. The shoals of this basin have been 
converted into level surface-reefs with precipitous sides, and the islands are 
surrounded by coral in the same way. But in the main basin of the Khor 
coral growth, in any quantity, is restricted to water two or three feet deep, 
and then is far from forming a complete reef-flat. 

Fig. 3. 

under cut 
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The zigzag lines indicate masses of coral. 
Diagram of the results of marine erosion on a bank of elevated coral according as the 

growth of coral does or does not preponderate over forces of degradation. The shaded 
area, bounded by the line marked 2, isa section of a bank such as is characteristic of the 
Main Basin of Khor Dongonab; 1 is the outline of the original bank, and 3 that of 
the resulting reef when coral growth and denudation work together, 

The slope of the sea-bottom round any of the islets or along the limestone 
shore of the west side follows one rule which is illustrated by the diagram of 
fig. 8. Ata distance of two or three hundred yards from shore the gradual 

* The southernmost point of which I have personal knowledge. 
+ Professor J. Stanley Gardiner is describing a collection mainly from Dongonab Harbour 

with his own collections from the Indian Ocean. 
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slope suddenly changes, soundings passing from five to nine or ten fathoms in 
a few yards. This suggests that we have come upon the lower portion of 

the usual reef precipice, and this is very nearly the case. 
The diagram illustrates roughly the results of marine denudation upon a 

mass of limestone or sandstone in the presence or absence of vigorous coral 
growth, the line marked 1 being the outline of the mass as it was originally 

elevated ; 3, after wave-erosion under the protection of growing coral, 

resulting in the formation of a reef flat, slightly hollowed out near shore and 

typical precipitous edge of growing coral ; 2, the effect of wave and current 

erosion when protection by living organisms is only partial. 
The former case is that universal in the Red Sea, and found in the North 

Basin of Khor Dongonab, the latter the peculiarity of the Main Basin. 

Currents—A glance at the chart of the Khor shows how its peculiar 

contour must result in the formation of especially strong currents whenever 
there is any small change of sea-level outside. The Red Sea is not nearly 
of so constant a level at this latitude as at Port Sudan or Suakin. Records 

have been kept at Dongonab for several years, and show that the difference 
between maximum and minimum levels amounts to 80 cms., but that the 

alteration of level rarely or never exceeds 50 ems. in the 24 hours. Con- 

sequently there are no violent tide-races formed as there would be with a 

tide of say 1 or 2 metres only. The strongest local current I have actually 

observed ran at perhaps 3 knots, but this was rather exceptional. We have 
indeed a good example here of the considerable effects produced by currents 
of quite moderate strength and carrying very little silt. That these banks 
have been, and are being, carved out by currents is obvious on inspection, 

their areas of smooth rock, bare or covered with a very little sand or here 

and there by nodules of Lithothamnia, could be produced in no other way. 

I have had occasion to look for soft patches for anchoring on these banks, 
and on seeing a bottom of sand have sent down a diver with a crowbar to 

test its depth. It has almost always been found only an inch or two deep, 
and too coarse and clean to be brought up by a dredge-net that would retain 

quantities of ordinary sea-sand or mud. The water is generally clear, pearl 

shells, half hidden among weed or sponge, being picked out by the natives, 

using a “ water telescope,” at depths of from three to ten fathoms. The 

former is the average depth at which shells can be seen all the year round, 
the latter rather exceptional, but both depths are of course a long way short 

of that at which 3 white plate would be visible. The dirtiest water is due 

to wealth of micro-plankton rather than to mud. The absence of coral can 

only be attributed to the destruction of its newly-settled larvee by the 

rasping of current-swept silt, not to the current alone; and the distribution 

of other organisms as well as of corals agrees with this theory. Coral reefs 

are found where the currents are least strong, and this in spite of the fact 
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that in these places the water is far dirtier than elsewhere—that is to say, 
inside Dongonab Harbour and Khor Atof, besides in the North Basin (see 

Map 2, Pl. 29). As for other organisms, familiarity with these areas and 

watching the results of the pearl-divers shows clearly that the only organisms 

that can oceur in any numbers upon them are those which have well-protected 
larvee. For instance, among the Lamellibranchiata, all the Aviculidee, so 

common elsewhere, are rare here, being only found where they had some 
shelter during the youngest stages. Once above a diameter of 10 em. the 
large pearl-oyster (Mytilus margaritifera) lives and grows well here, where its 

newly settled larva cannot exist. The Lamellibranchiata that flourish here are 

such heavy shells as Chama, Spondylus, and Ostrea ; and it is to be noted that 
in these species the smallest shells seen, say 2 mm. across, are already hard 

and solid, in very marked contrast to the extreme delicacy of the Aviculidee 

of the same size. Similarly seaweeds except Lithothamnia are generally 
absent ; the Phyllospongiidee, which occupy the ground, may be presumed, like 

other sponges, to have larvee well provided with a skeleton, in this case of 

tough fibre, at the time they settle. 

In 1902 I suggested * that the absence of corals from the outer reef-edges 
of Zanzibar and British Hast Africa was due to the fouling of the water by 
sand and organic matter from the broad reef-flats. My experience of Khor 

Dongonab leads me to believe that the amount of sand carried out from the 

Hastern reefs of Zanzibar, and the strength of the current which impinges 
upon them, is much more than sufficient to account for the absence of coral, 

for which at that time the explanation I offered appeared to me not altogether 
adequate. 

Extension of Lagoons.—f rom the foregoing itis evident that one must never 
suppose that the existence, even in fair abundance, of Corals and Lithothamniu 

necessarily indicates the extension by growth of a reef. The rate of increase 
of a reef is not merely the sum of the growths of its individual colonies, but is 
a balance between growth and forces of degradation. Coral is quite common, 

for instance, about the base of a wall, built of corals from the reef, near the 

salt works. This has been in existence about twelve years, and whiie the 

solution of its base is very evident, the addition made by the coral colonies 
growing upon it is practically mil. Similarly on the outer reefs about 

Dongonab all dead coral is found to be rotten with sponge and worm borings, 
rapidly crumbling into mud, while the bases of even living colonies are 

generally in the first stage of decay. lor instance, a fragment of Porites 
picked up at random from a pile of coral brought in for building purposes, 

* “The Coral Reefs of Pemba Island and of the East African Mainland,” Proc. Camb, Phil. 

Soe. vol. xii. part i. (1903) pp. 86-43; and “Coral Reefs of Zanzibar,’ Proc. Camb. Phil. 
Soc. vol. xi. (1902) pp. 493-505. 

LINN. JOURN.—ZOOLOGY, VOL, XXXI. 23 
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though growing healthily above and partly coated with Lithothamnia &e. below, 
is full of minute holes round the base, which are the openings of sponge and 
worm borings, while another fragment showed the openings of 18 Lithodomus 
borings. This borer is very common ; one meets corals, still living, in which 
its burrows are much more abundant; being nearly as close-packed as those 
of Teredo in waterlogged wood. In short the active growth of Coral and 
Lithothamna may delay, but certainly does not prevent, the extension of the 
sea all along the western shore of the Bay. 

SUMMARY. 

1. There have been three successive lines of barrier reef along the Red Sea 

Coast, which, by continual uplift, have become : 

(1) A range of sandstone hills rising from the alluvial maritime plain ; 

(2) A fringe of limestone along the present coast-line ; 
(3) The present barrier system. 

2. These three ridges were formed by folding and faulting of sedimentary 
rocks which overlay the bases of the Archean hills at the time of the great 

movement which opened the Red Sea section of the Great Rift Valley. 
3. The northern ends of several sections of the present barrier reefs are 

elevated above sea-level, and examination of these, especially the one forming 

Rawaya Peninsula, and of the hills forming the maritime plain, enables us to 

reach the above conclusions. 

At the same time Rawaya gives evidence of a seaward movement as well 
as uplift, Khor Dongonab and some at least of the channels within the Barrier 

Reefs being recent fault-depressions, not merely the original anticlinal fold 
formed by the opening of the Rift Valley. 

The harbours and other fissures in the coast are due to the same secondary 
faulting. 

4. Tne maritime plain has had two maxima of seaward extension, the first 
being before, the second after the growth of coral on the second and third 
barriers. Owing to elevation nothing has been added to its seaward slopes 
since the formation of the features of the coast by secondary faulting. 

5. The filling in of valleys and the completion of the connection of the 
second barrier with the maritime plain has been largely due to blown sand. 
The process is continuing, an extensive plain near Dongonab showing perfect 
uniformity in its formation. The effect of climate and vegetation on the 
formation of the plain is described (Plate 84). 

6. Of the possible mode of formation of the widely distributed gypsum 

deposits the theory favoured is by the evaporation of a shallow sea which is 
presumed to have existed before the deep Rift Valley was made. The recent 
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and still continuing deposition of gypsum beneath the Rawaya salt field is an 

interesting actual example of this method. 
7. The restriction of coral growth within Khor Dongonab, a very exceptional 

if not unique state of things in the Red Sea, is shown to be the result of 

abrasion by silt-carrying currents. Considerable effects follow from com- 

paratively feeble currents which carry very little sand, but that this is 

sufficient to prevent the fixation of coral larvee is borne out by the comparison 
of newly fixed spat of those mollusea which do flourish on these current-swept 

banks with those of the Aviculide, e.g., which flourish on the coral areas. 

8. That on its west shore Khor Dongonab is extending itself at the expense 
of the land in spite of the presence, in some abundance of coral and 
Lithothamnia. The presence of these must not be assumed to imply the 

addition of material to a reef unless their growth can more than counter- 

balance the forces of degradation. 

EXPLANATION OF THE PLATES. 

PLaTE 28. 

Map 1.—General view of the Red Sea, showing Jedda, Port Sudan, Xe. 

The outline of the coast is a double line, the outer representing the edge of 

the fringing reef. The shoal areas bearing the bariier reefs are shown outside 

these ; they are especially regular between Ras Salak and Sualin. 

The map includes the whole coast-line of the Anglo-Egyptian Sudan, between 

the Egyptian and Italian Boundaries. 

Sandstone hill-ranges are shaded. 

PLATE 29. 

Map 2.—ULarger scale, showing position of Khor Dengonab. 
(1) Small islands are black, thin lines enclose shoal areas bearing reefs. 

(2) Distribution of Coral. 

Growing coral is shown by shading. Such an area enclosed by a line represents 

a coral reef with definite edge, but the existence of many reefs can only be 

indicated in writing. Bare rock-slopes are indicated by lines of dots. 

(5) Depths :—10- to 20-fathom line om. —.— »— 

NOO=tathomeline: sya oy eee 

Tbe numbers refer to depths in fathoms. 
The chart made by Commander Walter in H.M.S. ‘Merlin’ in 1907 is extremely 

interesting (Admiralty Plan No. 3722). This is the only large-scale chart 

giving detailed soundings of a part of the outer edge of the Barrier System. The 

great submarine precipice found along the 100-fathom line and the practical 
coincidence of the 10- and 20-fathom lines (these cannot generally be shown 
separately even on the large chart) are striking examples of fault escarpments 
along the sides of the Rift Valley. The chart also demonstrates the connection of 

the Rawaya range with the Télat reefs by an area 9-15 fathoms deep Sumoler! 

with small cinnieaae: reefs rising precipitously from these depths. 
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PLATE 30. 

Map 3.—Sketch-map of Salak and the Barrier reefs extending from its point. 

Soundings with line and dot above mean that so many fathoms of line were 

run out without reaching the bottom. Small crosses indicate presence of dangerous 

rock. 

PLATE 31, 
Marv 4.—Jedda Reefs. 

The reefs round Jedda illustrate the parallelism of the structures of either side 

of the Red Sea, and are a case of this effect influencing features. of a very small 

scale equally with such larger things as hill-ranges. 

Surface-reefs are shaded. Shore and islands dotted. 
S=fathonalinney pulse Mepieaee sya herve eee 

10-fathom line —:—.—.+— 

t will be noticed that the 5- and 10-fathom lines are frequently coincident. 

Three miles west of the outermost reef of this chart the plateau shoals from 30 

to 15 and 10 fathoms and bears several shoals. This area is closely skirted by the 

100-fathom line, and 200 fathoms is found ; mile further west. 

PLATE 32. 

THREE VIEWS ON RAwayYa. 

1. Entrance to Khor Atof; notice the river-like appearance of this inlet, and 

the very low land surrounding it. The dark line along the horizon, here only half 

a mile away, is the land on the other side of the Khor, and shows how low-lying 

is the greater part of Rawaya (cf. fig. 2). Foreground is composed of sections of 

coral and shells of an elevated reef; the actual shore is sandy and bears a little 

vegetation, that included in the photograph being Salicornia fruticosa. 

2. The Salt Field, Jebel Abu Shagara beyond it. 

8. The ravine of Jebel Abu Shagara, showing :— 

(1) A shallow layer of coral ; 

(2) Six feet of gypsum ; 

(8) Sandstone, containing glassy sheets of selenite, recrystallised from the 
gypsum. 

PLATE 33. 

Fies. 1 & 2. Corals in position of growth on the summit of Jebel Tétawib. Notice their 

perfect preservation. 

3. An example of the undermined cliffs of the Red Sea Coast. These are on the west 

side of Rawaya. Note how the same undermining is beginning on the fallen 

blocks in the foreground. 

PLATE 34. 

Looking across Dongonab Harbour in a southerly direction, 7.e. from directly 

behind the sand hillocks. In the foreground is the most recent and not yet 
perfectly consolidated part of the sand plain, and the line of Swaeda and sand 

hillocks which bounds it seawards. Across the bay is the native village on the 
same low-lying sand, the rising ground to the right being Dongonab Hill, of — 

the older gravelly alluyium. 
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Reports on the Marine Bionoay of the Supansss RED SEA, from Collec- 
tions made by Cyrin Crossianp, M.A., B.Sc., F.Z.8. (Communicated, 
with an Introduction, by Prof. W. A. Herpman, D.Sc., F.R.S., F.L.S.) 
—XIX. Report on the Spoyeus collected by Mr. Cyri Crossnanp in 
1904-5. Part II. Non-Catcarza. By R. W. Harotp Row, B.Sc., 
F.L.S. From the Zoological Laboratory, King’s College, London. 

(PLates 35-41 and 26 Text-figures.) 

[Read 15th December, 1910.] 

INTRODUCTION. 

Tnx present report deals with 77 species and varieties, belonging to 44 genera, 
of Non-Calcareous Sponges, and is the second (and concluding) part of the 
report on the Red Sea sponges collected by Mr. Crossland in the years 
1904-5. The TriAxonipa are not represented in the collection, doubtless 
because the specimens were obtained entirely from coastal waters, and not 
from the deeper parts of the Red Sea, where Hexactinellid sponges are 
known to occur, Schulze having described three species from this region. 
The other orders of the Nox-Catcarza are all represented in the following 
proportion :— 

MyxosponeGipa, 2 species. 

TerraxonipA, 49 species, of which 24 are new, including 2 new genera. 
Hucrratosa, 26 species, of which 7 are new, including 2 new genera. 

The classification adopted in this report is based upon that of Prof. Dendy 
(11), in which the Non-Catcarua are divided into 4 orders of equal 
importance, viz., Myxosponcipa, TRIAXONIDA, TETRAXONIDA, and Hucera- 

TOSA, the last three groups, which differ from each other in the type of their 

skeleton, being each derived separately from the askeletous Myxosponeipa. 
In classifying the Tetraxonida, Prof. Dendy recognises 3 ‘“ Grades,” 

TETRACTINELLIDA, MonaxoneLiipa, and Lirxistipa. These groups are not 

considered to be necessarily monophyletic in origin, but he looks upon them 
as conyenient divisions for classificatory purposes, owing to the very easily 
recognisable characters by which they are distinguished from each other. 
He then further divides his grades as follows :— 

Order TETRAXONIDA. 

A. Grade Tetractinellida. 

Sub-Order 1. HomoscLeRopHoRa. 

2, ASTROPHORA. 

35 3. SIGMATOPHORA. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 24 

99 
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B. Grade Monaxonellida. 

Sub-Order 1. ASTROMONAXONELLIDA. 

2, SIGMATOMONAXONELLIDA. 99 

C. Grade Lithistida. 

With the Lithistida I do not propose to deal, as there are no species in the 
collection. Of the other sub-orders, the Homosclerophora do not have their 
spicules differentiated into mega- and microscleres, the Astrophora and 

Astromonaxonellida both have microscleres derivable from the aster, and the 

Sigmatophora and Sigmatomonaxonellida both have microscleres derived 
from the sigma as the original type. Also it is considered that the Astro- 
monaxonellida are derived from the Astrophora, and the Sigmatomonaxo- 

nellida from the Sigmatophora. 
In this article I propose to follow the modification of this proposed by 

Hentschel (15), who abandons the “Grades” TeTRACTINELLIDA and Monaxo- 
NELLIDA completely, and divides the whole of the TreTRaxonrDa (except the 

Liraristrpa, which he does not deal with) into 3 sub-orders as follows :— 

Order TETRAXONIDA. 

Sub-Order 1. HomoscLERoPHoRa. 

2, ASTROTETRAXONIDA (= Astrophora+ Astromonaxonellida). 

3. SIGMATOTETRAXONIDA (=Sigmatophora-+ Sigmatomonaxonellida). 
Pp) 

bP) 

The second and third of these thus form homogeneous and monophyletic 
groups each immediately derived from the Homosclerophora, thus :— 

Astrotetraxonida. Sigmatotetraxonida. 

ie oa, Vi aie 

aia peneida. 

The complete list of species described in this report is appended. 

Order MYXOSPONGIDA. 

Fam. HALISARCIDAL. 
Halsarca dujardini, Johnston. 

Halisarca sp. 

Order TETRAXONIDA. 

Sub-Order Homosclerophora. 

Fam. PLAKINIDA. 
Placortis stmplex, Schulze. 
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‘Sub-Order Astrotetraxonida. 

Fam. STELLETTID A. 

Pilochrota parva, nv. sp. 

Fam. GEODIID. 

Geodia micropunctata, n. sp. 

Fam. EPIPOLASIDA. 

Coppatias albescens, n. sp. 

Diastra sterrastrea, n. o. et sp. 

Fam. TETHYID &. 

Tethya lyncurvwm, Linneeus. 

Tethya seychellensis (Wright). 

Fam. SUBERITID-%. 

Suberites carnosus, Johnston. 

Pseudosuberites hyalina (Ridley & Dendy). 

Fam. CLIONIDA. 

Cliona celata, Grant. 

Sub-Order Sigmatotetraxonida. 

Fam. TETILLIDA. 

Tetilla poculifera, Dendy. 

Paratetilla eccentrica, nu. sp. 

Chrotella ibis, n. sp. 

Fam. HAPLOSCLERIDA. 

Sub-Fam. RENIERINZ#E. 

Reniera implexa, O. Schmidt. 

Reniera spinosella, nu. sp. 

Reniera tabernacula, n. sp. 

Remera sp. 

Halichondria bubastes, n. sp. 

Halichondria sp. 

Trachyopsis halichondrioides, Dendy. 

Sub-Fam. CHALININ2E. 

Pachychalina variabilis, Dendy. 

Ceraochalina densa, Keller. 

Chalina minor, n. sp. 

Stphonochalina communis, Carter. 

Stphonochalina tubulosa, Ridley. 

Stphonochalina conica (Keller). 
Spinosella sororia (Dachassaing & Michelotti). 
Spinosella incrustans, v. sp. 

Sub-Fam, GELLIIN 2. 

Gelhodes poculum, Ridley & Dendy. 

Sub-Fam. HETEROXYIN”. 
Anacanthea nivea, n. g. et sp. 

Fam. DESMACIDONIDK. 

Sub-Fam. EsPERELLIN». 
Esperella dendy?, n. sp. 

Esperella euplectellioides, n. sp. 

Esperella fistulifera, n. sp. 

. 24* 
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Sub-Fam. EspERELLIN# (co7.). 
Esperella suezza, 0. sp. 

Esperella erythreana, 0. sp. 

Sub-Fam. Ectyoninai. 
Myzilla isodictyalis (Carter). 

Myzilla cratera, u. sp. 

Myzxilla tenuissima, u. sp. 

Ophlitaspongia (?) arbuscula, n. sp. 

Ophlitaspongia (?) horrida, n. sp. 

Ophlitaspongia (?) diyitiformis, n. sp. 

Sub-Fam. TEDANIINZ, 

Tedania assabensis, Keller. 

Fam, AXINELLID/K. 
Hymeniacidon culcifera, n. sp. 

Hymeniacidon zoster@, i. sp. 

Acanthella aurantiaca, Keller. 

Phakellia donnani (Bowerbank). 

Phakellia palmata, i. sp. 

Ciocalypta tyleri (Bowerbank). 

Order EUCERATOSA. 

Fam, APLYSILLID. 
Megalopastas erectus, 0. Sj. 

Darwinella aurea (?), Muller. 

Fam, SPONGELIIDA. 
Spongelia edificanda, nu. sp. 

Spongelia delicatula, n. sp. 

Psammopemma commune (Carter). 

Dysidea cinerea, Keller. 

Euryspongia lactea, n. g. et sp. 

Fam, SPONGIIDA. 
Heteronema erecta, Keller. 

Duriella nigra, n. g. et sp. 

Hircinia variabilis var. typica, O. Schmidt. 

Hireinia variabilis var. hirsuta, O. Schmidt. 

Hircinia fasciculata (Esper). 

Hircinia ramosa, Keller. 

Hircinia rugosa, Lendenfeld. 

Aplysina reticulata, Lendenfeld. 

Aplysina inflata, Carter. 

(?) Aplysina purpurea, Carter. 

Aplysina mollis, 0. sp. 
Aplysina pretensa, D. sp. 

Cacospongia cavernosa (Esper). 

Phyllospongia radiata (Hyatt). 

Phyllospongia madagascariensis (Hyatt). 

Phyllospongia cordifolia (Keller). 
Euspongia zimocca (O. Schmidt). 

Euspongia officinalis var. arabica, Keller. 
Euspongia officinalis var. ceylonensis, Dendy. 
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All reference to the geographical distribution of these species is deferred 
until the end of the systematic part of the paper, where a full description of 
the distribution of the Red Sea species will be found, with a discussion of the 

relationship of the Red Sea sponge fauna to that of other parts of the world. 
Only the most important references are given in the synonymy lists attached 

to the various species. 

My warmest thanks are due to Professor Dendy for the very kind way in 
which he has placed his knowledge of the Porifera at my disposal during the 
whole of the work, and also for much valued assistance and advice. 

The collection is to be deposited in the British Museum (Natural History 
Department). 

Class NON-CALCAREA. 

Porifera whose skeleton is typically not composed of calcium carbonate. 

Order MY XOSPONGIDA. 

Non-Calearea which are primitively destitute of spicules and horny fibre : 
with simple canal-system and usually large flagellate chambers. 

Family HALISARCID 4. 

HALISARCA DUJARDINII ? 

Synonymy :— 

1842. Halisarca dwjardini, Johnston (17). 

There is a single specimen in the collection which has been tentatively 
identified as this species, though the malpreservation of the material has 
prevented any very certain identification. It consists of a small cushion-like 
mass, about 30 mm. x15 mm., growing on a piece of coral. The surface 
appears lined with shallow grooves, which are the external indications of the 
folding of the choanosome in the sponge. In these grooves doubtless lie 
the inhalant and exhalant apertures, though definite oscula and pores have 
not been made out. Large irregular inhalant or exhalant canals always 
occur immediately beneath these grooves. 

The folding of the choanosome is clearly distinguishable, and chambers of 
about 260 wx 40 u are arranged in a single series around the folds. No 
details of collared cells or canaliculi leading from or to the inhalant or 
exhalant canals could be made out. 

The ectosome is very thin, and apparently not to be distinguished from the 
mesogloea of the chamber layer. 

The colour in spirit is dirty grey. 
Locality. We Shubuk (8.E. corner). 
Distribution. Red Sea, British Coasts, Mediterranean. 



292 MARINE BIOLOGY OF THE SUDANESE RED SBA. 

(?) HALISARCA sp. 

Two mussel-shells occur in the collection covered with an extremely thin 
film of sponge, which apparently belongs to this genus. The chambers were 
few in number and very long, and large numbers of embryos occurred in the 
sponge. No other details could be made out. 

‘The specimens were obtained from a buoy in Suez Harbour. 

Order TRIAXONIDA. 

No Hexactinellid sponges were obtained by Mr. Crossland, but Schulze (27) 
describes the following three species from the deeper parts of the Red 
Sea :— 

Aulocystis grayi (Bowerbank). 
Aulocystis citteli (Marsh & Mayer). 

Tretocalyxe pole, Schulze. 

Order TETRAXONIDA. 

Non-Calearea in which the fundamental form of the spicule is tetraxonid 

and tetractinellid ; the spicules may, however, be more or less reduced, and 

also to a greater or less extent replaced by spongin or even sand. 

Sub-Order HOMOSCLEROPHORA. 

Tetraxonida in which megascleres and microscleres are not sharply 

differentiated from each other, and no triznes are developed. 

Family PLAKINIDA. 

Homosclerophora in which no distinct cortex is developed. 

PLacoRTIS SIMPLEX, Schulze. 

Synonymy :— 

1880. Placortis simplex, F. E. Schulze (28). 
1895. Placortis simplex, Topsent (34). 

A single small somewhat irregular specimen of this sponge was obtained 
on Suez mud-flats, measuring 15 mm.x8 mm. The colour is yellowish 
white. The skeleton is exactly like Schulze’s description. 

Distribution. Red Sea, Mediterranean. 

Sub-Order ASTROTETRAXONIDA, Hentschel (15). 

Tetraxonida which possess astrose microscleres, or are derived from 

such aster-possessing forms. 
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Family STELLETTID @. 

Astrotetraxonida with long shafted trieenes, without calthrops and without 
sterrasters. 

PILocHRora PARVA,n. sp. (PI. 35. fig. 3, Pl. 36. fig. 6 ; text-fig. 1.) 

The only specimen of this new species in the collection is a small, irregular 
but complete specimen, without any indication of attachment, and measuring 
about 20 mm. by 15 mm. 

Several prominences and protuberances occur on the sponge, and it is 
quite impossible to distinguish an upper or lower surface. Two com- 
paratively large oscula occur on the specimen, one near each end of the 
sponge, and each is somewhat oval in shape. The larger measures 1:2 mm. 
in its longest diameter and the smaller measures 0°83 mm. The pores are 
extremely numerous and are thickly distributed over the whole surface. 
There are no special pore-areas, but the pores frequently lie at the bottom of 
slight depressions on the sponge surface. 

The texture is hard and brittle, and the colour in spirit white. 
The surface of the sponge is perfectly smooth, there being no projecting 

spicules whatever, though slight irregularities and pits occur over the 
surface. . 

The cortex is 1:0 mm. thick, and definitely marked off from the choano- 
some. It contains numerous large subdermal cavities, which are oval in 
shape, with the long axis of the oval lying vertically in the sponge. Between 
these cavities occur fan-like groups of spicules composed almost entirely of 
ortho- and anatrieenes, the heads of which lie immediately below the dermal 
membrane. The rays of these trizenes lie nearly always wholly in the cortex, 
very rarely projecting into the choanosome. 

Immediately below the cortex lie the heads of the triznes of the main 
skeleton, which is radially arranged, but not gathered up into distinct fibres 
or bundles of spicules. Amongst the triznes lie large numbers of oxea. 
Both the cortex and the choanosome are filled with enormous quantities of 
chiasters. 

Spicules. 

A. Megascleres. 
(«) Orthotriznes. (Text-fig. 1, A.) 

The orthotriznes of the cortex are not to be distinguished from those of 
the choanosome. The rhabdome is conical, delicately pointed, and is thickest 

at the head, and quite straight. Its length is from 1-0 mm. to 1:15 mm. and 
the average thickness is 0°023 mm. The cladi are fairly long, curved from the 
base onwards, and frequently recurved back again to the horizontal They 
reach a length of 0:2 mm. in the largest specimens. 
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(8) Anatriznes. (Text-fig. 1, B.) 

The anatrisnes are slender-shafted and but little longer than the ortho- 
trienes. The rhabdome is straight, conical, and very finely pointed ; it 
measures from 1:0 to 1°28 mm. in length, and 0-009 to 0°015 mm. in 
diameter. The cladi are abruptly recurved, so as to lie parallel with the 
shaft in their distal portions. They are rather short, not exceeding 0:1 mm. 
in length, and they are of an equal thickness with the rhabdome at their 

Junction with it. | 
The sagitta of the head is 0:06 mm. and the chord is 0:055 mm. 

(y) Oxea. (Text-fig. 1, C.) 
(i.) The oxea of the main skeleton are very 

sparse in the cortex, but occur in great numbers 

in the choanosome. They are straight, thickest in 
the centre, and gradually tapered to the ends, 
which are very finely pointed. The oxea vary 
very much in length, and specimens may be found 
measuring anything between 1:0 mm. and 2°6 mm. 
in length. The thickness is, however, fairly constant 

and averages 0:02 mm. 

(ii.) In addition to the large oxea, much smaller 

specimens, irregularly scattered through the sponge- 
body, can be found. These are apparently not young 
forms of the large oxea, but an entirely different 
spicule, similar to the somal oxea of Pilochrota varia- 

bilis, Wilson. They are extremely slender, and 
Fig. 1.—Pilochrota parva. almost raphide-like. They measure 0°25 to 0°37 mm. 

A,B,C, and E x 60; in length, and have a maximum thickness of about 
D x 1100. 8m 

B. Microscleres. 
The only microsclere which occurs is a small chiaster, with a very slight 

centrum and 6-10 rays. The diameter of an average specimen is 0:007 mm. 
The present species occupies an intermediate position between several 

previously described species. These are P. haeckeli, Sollas, P. pachydermata, 
Sollas, P. lendenfeldi, Sollas, and P. variabilis, Wilson. All these species 
differ from one another in shape, and also to some extent in their spicular 
measurements. Nor does P. parva agree with any of them with sufficient 
accuracy to be identified therewith, though any one of the spicules of P. parva 
can be almost exactly duplicated in one or other of the above species. 

For purposes of comparison I therefore give a table (p. 295) of these five 
species, with details of the spicular measurements &e. 

Locality. Suez. 
Instribution. Red Sea. 
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Family GEODIID4. 

Astrotetraxonida in which the characteristic microsclere is a sterraster 

forming a dense cortical layer. 

GEODIA MICROPUNCTATA, n. sp. (Pl. 35. fig. 5, Pl. 40. fig. 24; Text- 

fig. 2.) 

This new species is represented in the collection by several incomplete 
specimens, all but two of which consist merely of pieces of the sterraster 
crust, without any of the interior of the sponge. The two species in which 
the choanosome is present as well as the cortex are both apparently fragments 
broken off from larger individuals. They are irrgeular and massive in shape, 
and each presents a relatively large surface of exposed choanosome where 
they have been torn away, either from their support or from the rest of the 

specimen. The largest specimen measures about 
100 mm. long by 90 mm. wide, and the smaller 

about 60 mm. by 55 mm. ; each of the specimens 

being about 30mm. to 35 mm. thick. There is no 

foreign matter whatever attached to the larger 

specimen ; but the smailer is growing over and 
partially enclosing a group of mussels (one of which 

8 is shown in PI. 35. fig. 5), and two of the fragments 
of sterraster crust are also attached to mussels. 

The surface of the sponge is gleaming white 
and is perfectly smooth, no spicules whatever 
projecting from it. It is pierced by a number 

of small circular oscula, irregularly scattered over 

the surface of the sponge and varying in size 

vis from 0:2 mm. to 0:8 mm. in diameter. On the 

e larger specimen the oscula are somewhat few 

El ices and do not grow to any large size, and this is 

the case with the greater portion of the surface 
of the small specimen. There occurs on the 

| smaller specimen, however, a portion of the surface 

Fig. 2.—Geodia micropunctata. of the under side of the sponge, and here the oscula 

A and B x60; C,D,and are many in number and of comparatively large 

E x1000. size (see Pl. 85). This probably furnishes the 
explanation of the entire absence of large oscula 

from the large specimen, as no portion of the under surface is present in 

that specimen. In many cases there is present a clearly defined oscular 
sphincter membrane, which is frequently more or less closed. In all 
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probability those oscula which do not show this membrane possess it, but in 
those cases it is rendered invisible by being widely open. 

There also occur, scattered over the sponge surface, and apparently no. 
-more frequent on the under side of the sponge than on the upper, a number 

of much smaller apertures, over the great majority of which there stretches 
a membrane. ‘These are in all probability pore-areas ; but microscopical 

examination of the covering membrane has not revealed any pores, so that 
these apertures may possibly be closed oseula. The diameter of these small 
apertures is about 0-1 mm. 

The colour in spirit is gleaming white on the outside, and white with a 

tinge of yellowish grey in the interior. 

The ectosome is clearly differentiated into a cortex, which is about 1-0 mm. 

to 1-2 mm. thick and which is distinctly fibrous in the region below the 

sterraster crust. Owing to the density with which the sterrasters are packed 
in the outer portions of the cortex, the character of the cortex cannot be made 

out in that region. The cellular elements, if there are any occurring in the 
cortex, were not distinguishable, and the cortex was quite hyaline. 

Skeleton arrangement. (PI. 40. fig. 24.) 

The cortical skeleton consists of a dermal layer of minute chiasters, very 
thickly scattered over the whole sponge surface, and especially thickly lining 
the sides of the vents. Below them lie the sterrasters, which are packed into 
a solid mass 0°6 mm. to 0°8 mm. thick, extending over the whole sponge 

surface, and only interrupted at the oscula (and at the presumed pore-areas). 
The main skeleton is radial, but only partially composed of spicular fibres, 
large numbers of spicules lying separately in the choanosome. The spicular 
bundles which do occur are, however, frequently very large, sometimes as 

much as 0-5 mm. in diameter. They are very deeply packed together, and 
in the deeper parts of the sponge consist almost entirely of oxea, the heads of 
the trizenes lying either in the deeper parts of the cortex or immediately 
below it. 

Spicules. (Text-fig. 2.) 
A. Megascleres. 

(«) Triznes, (Text-fig. 2, A.) 
There only occurs one form of trizene in this species, an almost typical 

orthotriene. The rhabdome is straight, thickest at the junction with the 
eladi, and gradually tapering to the point. The cladi are somewhat long, as 
stout as the rhabdome, and very slightiy recurved. Like the rhabdome, they 
also taper from base to point. The heads of the trieenes never lie within the 
layer of sterrasters, but always either in the deeper parts of the cortex 

or in the more superficial parts of the choanosome. The rhabdome measures 
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0°77 mm. to 0°9 mm. in length in the largest specimens, and is 0:035 mm. in 
diameter at the thickest point. The cladi are 0°236 mm. long in full-grown 

specimens and 0:03 mm. in diameter at the base. 
There are present also a few small plagiotrizenes, which are apparently 

young specimens of the regular orthotriznes. 

(8) Oxea. (Text-fig. 2, B.) 
(i.) The large oxea of the main skeleton are quite straight, and thickest in 

the middle of their length. They form the main part of the radial skeleton, 
and the whole of it a little way below the cortex, but they never actually 
project into the cortex itself. The largest specimens considerably exceed in 
length the rhabdomes of the orthotrizenes, sometimes reaching a length of 
1:75 mm., though they do not exceed the triawnes in diameter, being usually 
about 0°031 mm. thick. Oxea may be found in all stages of growth, from 
quite small specimens up to the largest. 

(il.) Quite distinct from the above oxea, much smaller ones can be found 
scattered irregularly, and rather sparsely, through the cortex and choanosome. 
They can be immediately distinguished from small specimens of the oxea of 
the main skeleton by the fact that they do not lie radially, but are irregularly 
scattered, quite without orientation. They are much more slender than the 
larger oxea, and measure 0°2 mm. to 0°24 mm. in length by 0:011 mm. in 

diameter in the largest specimens. 

B. Microscleres. 

(a) Sterrasters. 

The sterrasters are almost spherical and, when fully grown, form an 
almost perfectly solid mass, on the surface of which it is only just possible to 
distinguish the actines. There is a distinct but not conspicuous hilum. No 
immature sterrasters could be distinguished in the cortical sterraster-crust ; 

but in the choanosome, where the sterrasters also occur in considerable 

numbers, the proportion of developing specimens was extremely high. 
Hrom this it would seem that the sterrasters are formed in the choanosome 

and transferred to the cortex ; if so, it would indicate a continually increasing 
thickness of the sterraster-crust, or a continual wearing away of the external 
regions of the crust, in all probability the latter. 

The diameter of the fully formed sterraster is 0°06 mm. to 0°07 mm. 

(@) Spherasters. (Text-fig. 2, D.) 
The dermal spherasters are extremely small and irregular, about 5 in 

diameter, of which the centrum occupies one-half, or 2°5 wu, the individual rays 

being 1:0 to 1:5 w long, asa rule. The spherasters only occur as a dermal 

layer, and not in the deeper parts of the cortex or choanosome. 

(vy) Oxyasters. (Text-fig. 2, C.) 
There are typical oxyasters sparsely scattered through the choanosome 
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and not occurring in the dermal cortex-wall. They measure about 7 to 8 wu 
in diameter and possess 6 or 8 rays on the average. 

From the above description of the spicules of this species it will be seen 
to fall into Sollas’s subgenus Dirhabdosa of the genus Geodia. 

Locality. Three specimens were obtained from a buoy in Suez Harbour, 

and a fourth specimen was obtained at Khor Dongonab. 
Distribution. Red Sea. 

Family EPIPOLASIDA. W 

Astrotetraxonida with oxeote megascleres, and usually euasters for micro- 

scleres. 

CoPPaTIAS ALBESCENS, n. sp. (Pl. 36. fig. 9; Text-fig. 3.) 

The present species has been founded upon a specimen of small size. It 
consists of a flattened lamella of somewhat triangular shape, and appears to 
have grown in an erect position, attached to a branching coral. The point of 

attachment is very small, and the sponge gradually increases in width to the 

suinmit. It measures 18 mm, high, 12 mm. wide at the top, and has a 

thickness of about 5—7 mm. 

Two oscula occur near the top of the sponge, each possessing a clearly 
marked oscular membrane, which is partially closed 

over the osculum in each case. The oscula, when 

wide open, would measure 2—3 mm. in diameter. 

All over the surface of the sponge there occur 
very large numbers of small pore-areas (see photo, 

A Pl. 86. fig. 9). These pore-areas are nearly always 
situated at the bottom of very slight depressions, 

NV and rarely contain more than two or three pores. 
AS Many of the pore-areas in the photograph, in fact, 
\e will be seen to contain but a single pore, though 
Na a few cases may be seen where six or eight 

are visible in a single pore-area. The average 
pore-areas measure from 0:1 mm. to 0°15 mm. in 

diameter, and the pores themselves are usually not 
more than 0:05 mm. in diameter. 

The sponge is of hard texture, and cannot be 

Fig. 3.—Coppatias albescens. ent without breaking. 
Ny 1b sit The colour in spirit is white. 

The ectosome does not appear differentiated into a cortex, but there is 

present a special ectosomal skeleton in the form of a dense layer of minute 

oxyasters immediately below the surface of the sponge, and a very dense 

layer of oxea lying below the asters, which are typically tangential, but lie 

frequently quite irregularly between the tangential and vertical positions. 
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The skeleton consists chiefly of bundles of spicules, arranged more or less 
radially ; but large numbers of spicules oceur scattered through the sponge, 

and not bound up into bundles. The spicular bundles are fairly large, 
averaging 0°3 mm. in diameter, and in the deeper parts of the sponge are 

closely bound together. Dermally, however, they become somewhat plumose 
in character, and sometimes lose the appearance of fibres. The megascleres 
consist wholly of diactinal oxea of one kind; and the oxea of the spicular 
fibres cannot be distinguished either from those scattered about in the 

choanosome, or from those of the dermal tangential skeleton. Only one sort 

of aster is present, a minute euoxyaster. 

Spicules. (Text-fig. 3.) 

A. Megascleres. (Text-fig. 3, A.) 

(i.) The somal oxea are typically somewhat curved, sometimes having a more 
or less definite angle in the middle, more frequently gradually throughout 
their length. They are thickest in the middle and gradually taper towards 

the ends. All sizes can be found, from minute raphide-like forms to the 
full-grown specimens, which measure 0°9 mm. to 1-1 mm. in length by 

‘0:025 mm. to 0:04 mm. in diameter at the thickest part. The measurements 

of length are given from point to point, and not around the curve. 

(ii.) There also occur oxea irregularly scattered throughout the sponge, 
and mixed with the above, which are rather longer and slightly more slender 

than the somal oxea. They are also quite straight, and taper gradually from 
the central point towards each end. When full-grown, they reach 14 mm. 

in length and 0-03 mm. in diameter. 

B. Microscleres. (Text-fig. 3, B.) 
The only microsclere is a euoxyaster, with pointed rays and very small 

‘centrum in most cases ; but a very few asters were seen in which a well- 

defined centrum was discernible. These asters form a dermal layer, and 

also occur scattered in very large numbers throughout the sponge. They 
measure from 6 w to 10 u in diameter. 

Locality. The single specimen in the collection was obtained at Tella Tella 
Kebira. 

Dnisiribution. Red Sea. 

Genus D1asTRA, n. gen. 

Hpipolaside with spherasters of two kinds, one a minute dermal spheraster 
and the other large and simulating a sterraster. 

The main skeleton consists almost entirely of a cortical layer of tangentially 
placed oxea. 
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DIASTRA STERRASTRHA,n. sp. (PI. 35. fig. 4; Text-fig. 4.) 

This sponge is represented in the collection by a single specimen. It 

consists of an erect, somewhat rounded mass growing on a thin sheet of 

calcareous matter, possibly coral. The specimen shows a tendency to become 
lobose, but is not actually divided into lobes. It is, however, not a complete 

specimen ; so that the typical external form of the species may differ from 
that of the specimen here described. The fragment obtained is about 35 mm. 
in height by 25 mm. in diameter. The surface of the sponge is slightly 
grooved, and these grooves run nearly vertically down the sponge, but 
they do not seem to be connected either with oscula or pore-areas, or to be 
otherwise important. 

A considerable number of oscula occur scattered over the surface of the 
sponge. They are of greatly varying size, but ail are quite small, the largest 

/ 

Fig. 4.— Diastra sterrastrea. Development of spherasters, x 700. 

seen not exceeding 1:0 mm. in diameter. They are of very irregular shape, 

and hardly possess the usual characteristics of oscula. There is no oscular 
skeleton at all, nor can any oscular membrane be distinguished. They open 
directly, however, into the canal-system of the sponge. 

The pores are scattered all over the sponge surface, and are not collected 

into pore-areas. ‘They appear on the surface of the sponge as minute light 
spots, clearly showing up against the darker colour of the sponge. ‘This is 
apparently a pore-membrane ; and almost always in the centre of the light 
spot was a dark hole, undoubtedly the pore itself. In some of the pore- 

membranes no pore could be distinguished, presumably owing to its complete 

closure by the contraction of the membrane. 

The colour in spirit is dark brown throughout the sponge. 

The texture of the sponge is firm, but neither hard nor tough, nor is the 

sponge easily compressible. If bent out of its proper shape it immediately 
recovers it on being released. 

The ectosome is differentiated into a cortex, which possesses a special 

skeleton in the form of a special layer of oxea in its deeper parts. The oxea 
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lie tangentially, but otherwise without orientation, and the layer is very 

dense. This spicular layer is about 0-2 mm. thick, and lies 0°5 mm. from the 
surface of the sponge. 

Dermally also there is a dense surface-layer of small spherasters, among 

which considerable numbers of the large sterraster-like spherasters occur. 
Below the cortex the skeleton is very scanty, consisting solely of somewhat 

sparsely scattered oxea, which le in the sponge-body entirely without 
orientation and without relation to each other. Both small and large 
spherasters also occur throughout the sponge. 

Spicules. 

A. Megascleres. 

The only megascleres occurring in the sponge are oxea, and only one kind 
of these is present. They form both the tangential cortical skeleton and the 
scattered spicules of the choanosome. They are usually quite straight and 
are thickest in the centre, tapering very gradually towards the ends for most 
of their length, and more rapidly at each end to a sharp point. The spicules 
vary very much in size, and spicules in all stages of growth can be found ; 

the average full-grown specimen measures from 0°85 mm. to 1:0 mm. in 
length, with a maximum thickness of 0:016 mm. 

Certain malformations and irregularities occur among these spicules. Itis 
occasionally found that a spicule, instead of being quite straight, is distinctly 
bent, with a distinct angle at the centre. Again, there may be found, more 
rarely, specimens with one end abruptly rounded off, thus making the spicule 
apparently a style. These are, however, quite rare, and the presence of other 

malformations points to the conclusion that the rounded ends are accidental. 
The other malformations occur in the shape of extra actines, usually added 
near the end of the spicule, but sometimes one-fourth of the length of the 
spicule from its end. These supernumerary actines are usually very short, 
sometimes being merely a knob on the shaft of the spicule. The longest 
I have seen measured 0°05 mm. in length. ‘They are all inclined to the ray 
at an angle of 35°-40°. 

B. Microscleres. (Text-fig. 4.) 
(a) Spherasters. 

(i.) A large spheraster which, when fully grown, simulates a sterraster, 
occurs throughout the sponge-tissues, but most frequently in the superficial! 
regions of the cortex. The smallest seen examples are typical oxyasters with 
4 or 5 rays, and measuring 6°5 w in diameter. Between these minute 
spicules and the fully-formed spheraster a complete series of intermediate 
forms occur, clearly showing the mode of growth of the spicule. The rays 
of the young aster grow in length and rapidly become very numerous, 
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the centrum being only represented by the fused ends of the rays. The 
largest specimen in which the actines retained their original sharply pointed 
condition was 0:17 mm. in diameter. The further growth takes place by 
elongation and thickening of the rays, but they do not seem to increase 
very much in number. In the fully-grown spicule the rays have developed 
slightly expanded heads, very similar to those of a true sterraster. The 
spicule never becomes absolutely solid, however, and the ends of the rays can 
always be distinguished, projecting from 3 to 5 w from the central mass. 
The fully-grown spicule measures 0°36 mm. in diameter. There is no 
hilum such as is found in a typical sterraster. 

In an account of the sponges of South-Western Australia, Hentschel (15) 
hes described a species of Stelletta (S. aurora) which possesses somewhat 

similar spherasters to those of the species under consideration, especially in 
the variety arenosa: the rays are again numerous and are swollen and 
finger-like, but instead of the enlarged terminations which occur in Diastra 
sterrastrea the ends are provided with minute spines. Also the coalescence 

of the rays has not gone quite so far in S. awrora as in Diastra sterrastrea, 
but otherwise the spicules are very similar. 

It is also noteworthy that in Stelletta aurora var. arenosa the heads of 
some of the triznes are evidently becoming obsolescent, so that there is 

considerable evidence furnished by these two species—<Stelletta aurora and 
Diastra sterrastrea—of a direct descent of the family Epipolasidee from the 
Stellettidee. 

Gi.) A small spheraster occurs scattered throughout the sponge, both 

cortex and choanosome, and forming a very dense dermal layer immediately 
beneath the surface. They consist of a comparatively large centrum, from 
which arise short knob-like rays. The size of the spherasters varies con- 
siderably, the largest being about 0°009 mm. in diameter. 

Locality. The single specimen was obtained at Khor Dongonab. 

Distribution. Red Sea. 

Family Tetsayiv 4. 

Astrotetraxonida with stylote megascleres and euasters for microscleres, 
with strongly developed fibrous cortex and radialiy arranged skeleton. 

TmTHYA SEYCHELLENSIS. 

Synonymy :— 

1881. Alemo seychellensis, Wright (36). 

1884. Tethya cliftont (Bow.), Ridley (23). 

1888. Tethya seychellensis, Sollas (29). 

1891. Tethya seychellensis, Keller (18). 

There are three specimens in the collection. Two are rather small 

specimens, about 30 mm. in diameter. They each possess a single osculum, 

LINN. JOURN.—ZOOLOGY, VOL. XXXE, oy 
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situated, as in the specimens of 7. lyncurium, at the summit of a very small 
papilla. : 

The sponge itself and the spicular measurements agree exactly with those 
described and figured by Keller (18). 
A third specimen, which is dark brown in colour, has also been assigned 

to this species. It is very small indeed, being only 15 mm. in greatest 
diameter ; and only a very few of the characteristic irregular, somewhat 
branched oxyasters were seen. 

Locality. One specimen was obtained from the Htulah Shoals, Suez Bay ; 

and two others from Khor Dongonab. 
Distribution. Red Sea, Seychelles, Australia, Philippines, Brazil, Porto 

Rico. 

TETHYA LYNCURIUM, Linneus. 

All the specimens obtained by Mr. Crossland, referable to this species, are 
small subspherical cushions attached to rock or coral by a large base. The 
largest is 30 mm. in diameter and about 25 mm. from base to summit. They 
each possess, exactly in the centre of the cushion, a small papilla, at the top 

of which occurs an osculum ; and in no specimen could a second oseulum be 
seen. The surface of the sponge is quite smooth, and the brush-like ends of 
the spicule-bundles show clearly. The colour in spirit is white. 

The spiculation and spicule measurements agree exactly with those given 
by Dendy (11) for 7. lyncuritum, var. a, of the Ceylon Sponges. They also. 
agree very closely with those of T. seychellensis, save that the irregular and 
sometimes branched oxyasters of the latter are lacking in these specimens. 

Locality. Five specimens occur in the collection—one trom Suez, the 

others from Tella Tella Kebira. 
Distribution. Red Sea, Ceylon, North Atlantic, Porto Rico, Mediterranean.. 

Family SUBERITID4Z. 

Astrotetraxonida in which the megascleres are styli or tylostyl, and in 

which the microscleres have completely disappeared. 

SUBERITES CARNOSUS, Johnston. 

Synonymy : 
1842, Suberites carnosus, Johnston (17). 

1900. Suberites carnosus, Topsent (34). With complete synonymy. 
1891. Suberites carnosus, Keller (18). 

Locality. Two specimens of this cosmopolitan species were obtained in 
Suakin Harbour. The larger measures 75 mm. x 55 mm. 

Distribution. Red Sea, Atlantic Ocean, Mediterranean, Indian Ocean, 

Australia. 
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LAXOSUBERITES sp. 

A single very much dilapidated specimen, apparently belonging to this 
genus, was obtained. 

Locality. Suez. 

PSEUDOSUBERITES HYALINUS (Ridley 5° Dendy). 

Synonymy :— 

1887. Hymeniacidon hyalina, Ridley & Dendy (24). 

1900. Pseudosuberites hyalinus, Topsent (34). With complete synonymy. 

A single very ragged specimen occurs in the collection which has been 
assigned to this species. The external form is not clearly apparent, owing 
to breaking of the specimen, but in general character it agrees very closely 
with Pseudosuberites hyalinus (Hymeniacidon hyalina of the ‘ Challenger ’ 
Report) except in the spiculation, the spicular measurements being much 
larger than those of P. hyalinus and more nearly corresponding with those 
of P. sulphurea, Tops. (34). The specimen has, however, been assigned to 
the former species on the grounds of general similarity. 

Locality. The specimen was obtained on Suez mud-flats. 
Distribution. Red Sea, Mediterranean, Patagonia. 

Family CLIONID &. 

Astrotetraxonida of boring habit, forming excavations in the shells of 
Mollusca and other calcareous bodies. 

CLIONA CELATA, Grant. 

Synonymy :— 

1826. Cliona celata, Grant (14 a). 

1900. Cliona celata, Topsent (34). With complete synonymy. 
1909. Cliona celata, Hentschel (15). 

The Clionids in the collection consist of four Lamellibranch shells, all more 

or less bored by the sponge. None of them show any growth of the sponge 
outside the shell. 

It has therefore been decided to place them all in the species C. celata, 

with the spiculation of which they agree very well. 

The shells are all Margaritifera vulgaris, save one, which is very much 
damaged by the Cliona, and unidentifiable. 

Locality. Two specimens were obtained from Suez mud-flats and two from 

Khor Dongonab. Of these latter Mr. Crossland says in his notes :— 
“The Clione forms a sheet on both surfaces of the shell, a state of things 

I do not remember seeing before. In this connection note that in many old 
pearl-shells the Clione destroys the outer part of the shell completely, but is 

D5 
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unable to penetrate the inner part and dies off. Many shells show that they 
were attacked badly some time previously and have recovered.” 

Distribution. Red Sea, Great Britain, Norway, Denmark, France,. Mediter- 

ranean, Atlantic coasts of America, south coasts of Australia, New Guinea. 

Sub-Order SIGMATOTETRAXONIDA, Hentschel * (15). 

Tetraxonida in which the typical microsclere is a sigma or some form 

derived from it. True astrose microscleres are never found. 

Family TETILLID 4. 

Sigmatotetraxonida in which there are well-developed protriznes and a 
usually strongly radiate skeleton. 

TETILLA POCULIFERA, Dendy. 

Synonymy :— 
1905. TZetilla poculifera, Dendy (11). 

Six subspherical specimens of this sponge were obtained. They are all 
somewhat small, the largest being 26 mm. in diameter. They agree closely 
in all points with Professor Dendy’s specimens from Ceylon, but the small 
oxea which occur throughout the choanosome are even more numerous than 
in his specimens, so that a section looks quite dark when examined owing to 
their enormous numbers. 

All the specimens were obtained from Tella Tella Kebira. 
Distribution. Red Sea, Ceylon. 

PARATETILLA ECCENTRICA, n. sp. (PI. 35. fig. 1, Pl. 36. fig. 8; Text- 
figs. 5, 6, 7.) 

This species is represented by a single small specimen, of nearly spherical 
shape, but with the basal part missing. The surface of the sponge is very 
minutely bispid, the projecting spicules being few and small. 

The specimen measures 21 mm. in diameter. 
The oscula are irregularly scattered over the surface of the sponge, about 

a dozen in number, and measuring 1-2 mm. in diameter. An oscular 
membrane is usually visible, and the sides of the osculum are frequently 
sparsely coated with sand-grains. The pores were indistinguishable. 

* Hentschel (15) gives no definite diagnosis to this sub-order, save to say that it comprises 

the Sigmatophora and Sigmatomonaxonellida of Dendy’s classification (11). The above 
diagnosis, therefore, has been formulated to correspond with his diagnosis of the sub-order 
Astrotetraxonida. 
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The colour in spirit is grey-black on the surface. When cut or broken 

the cortex appears grey and the choanosome a dark brownish grey. 
The ectosome (PI. 36. fig. 8) is differentiated into a distinct cortex, which 

varies in different parts of the specimen from 1'2 mm. to 1°4 mm. thick. In 
it occur the trienes, which are characteristic of the genus, and which in 

this species have undergone considerable malformation ; they lie quite irregu- 

larly, mixed up with the other spicules of the cortex. 
The main skeleton is arranged radially and consists of large bundles 

spicules. In the deeper parts of the sponge these bundles are very dense, 
the spicules composing them being very closely bound together; but near 
the outer surface they become spread out into a fairly loose brush, so that 
there is no unprotected part of the sponge surface, owing to the overlapping 
of the brushes. These brushes are chiefly composed of oxea, but anatrizenes 

and protrizenes also occur in them. The protrizenes are of considerable rarity, 
especially below the surface of the sponge. There is a special cortical 

skeleton consisting of a loose network of tangentially arranged oxea. These 
oxea are similar to those of the main skeleton, but do not reach quite so large 

a Size. 
In addition to the spicular bundles, the choanosome contains numbers of 

small oxea arranged very irregularly. The microscleres consist of sigmata, 
which occur in very large numbers throughout the choanosome, and rarely in 

the cortex. 

Spicules. 
A. Megascleres. 

(a) Protrizenes. 
The protrienes of this species are few in number and inconspicuous. 

They are nearly always found with the heads projecting from the sponge 

surface. They consist of a long slender shaft, which frequently does not lie 

quite regularly in the spicular bundle, and a head composed of three small 

cladi, which are sometimes unequal or somewhat irregular. The shaft varies 

from 2:0 mm. to 2°5 mm. in length, and is of the same diameter for the 

greater part of its length. For the last half-millimetre of its length it 

tapers very gradually to a fine point, the most distal portions of the rhabdome 

being almost hair-like. The maximum diameter of the rhabdome is 0:005 mm. 

The cladi are short and usually bluntly pointed ; they vary considerably in 

length, from 0:008 mm. to 0-02 mm., and their diameter at the base is equal 

to that of the rhabdome. The expanse of the head varies with the length of 

the rays, being usually approximately equal to their length. 

(@) Anatrizenes. 

The anatrienes are fairly numerous; a few of them have their heads pro- 

jecting from the surface of the sponge, but by far the larger number do not 

project. The heads of these non-projecting spicules almost invariably lie in 
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the cortex, it being very rare to find a head in the choanosome. The rhab- 
domes are similar to those of the protriznes, but even longer, and they 

frequently possess a swelling just below the head. The length of the rhab- 
dome varies from 2°5 mm. to 3°6 mm.; it is very slender, rarely exceeding 
0-004 mm. in diameter, and frequently does not measure more than 
0:0025 mm. The swelling below the head, when present, usually occurs about 
0-013 mm. down the shaft, and is about 0°006 mm. to 0:01 mm. in diameter. 

The cladi composing the head are rather short and slender ; they are straight 

in their distal portions, which make an angle of about 60° with the rhabdome. 
They are usually obtusely pointed. Their average length is about 0:02 mm. 

to 0:026 mm. and their diameter 0°003 mm. at the base ; the sagitta of the 

head is 0°02 mm. to 0°:025 mm., and the chord 0:042 mm. in full-grown 
specimens. 

Like the protriznes, the anatrizenes do not always lie regularly in the 
spicular bundle, their extreme length in proportion to their thickness render- 
ing them specially flexible. They are frequently found outside any spicule- 
fibre for a portion of their length. 

(y) Cortical trizenes. (Text-figs. 5 & 6.) 
The cortical trieenes, which are characteristic of the species, are extremely 

-rregular, and present extraordinary modifications and abortions. One or 

more of the rays may be greatly stunted, or even entirely absent, or they 
may be greatly prolonged, abruptly bent at sharp angles, covered with knobs 
and excrescences, or even branched. 

They do not occur in large numbers, and are entirely confined to the 
cortex. They are arranged quite irregularly, both as to frequency and 

orientation. 
Two main types of malformation can be distinguished. In the first (text- 

fig. 5) all four actines can be distinguished, though one or two of them are 

frequently dwarfed, being sometimes only represented by knobs. The angles 
at which the rays meet vary very much, and the rays are sometimes all 
in one plane, but it is usually possible to recognise the spicule as a true 
trizene. 

The other type (text-fig. 6) usually only possesses two of the four actines, 
though sometimes one or both of the others are present. One ray is long, 
more or less regular and straight, and usually pointed. The other ray (or 
rays) are dwarfed, and nearly always covered with knobs or protuberances, 
and form a kind of head to the spicule. The whole spicule may, in fact, be 

compared to a “freak” walking-stick. The head nearly always forms a 
right angle with the long ray. The whole spicule bears a striking resem 

blance to walking-sticks. 
It must be noted, however, that no hard-and-fast line can be drawn 

between the two types as described above, though they are separated for 
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purposes of description. Many of the spicules would go almost equally weil 
into either, such as those in which the ‘“ walking-stick head” is formed of 
more than one ray. 

Fig. 5.— Paratetilla eccentrica. Cortical trieenes, x 250. 

Others, again, do not come under either of these groups. Sometimes 
spicules can be found with a “head ” at each end of the long ray ; sometimes 

Fig. 6.—Paratetilla eccentrica. Cortical “ walking-stick” trizenes, x 250. 

all four actines are dwarfed and bulbous ; sometimes the spicule is reduced 
to two short rays, more or less malformed ; or it may even be represented 

by a single ray. It is worthy of note, however, that those rays which are 
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elongated are almost never covered with excrescences, nor otherwise 

grotesquely malformed. 
The measurements of these spicules vary extremely, so that average lengths 

are quite impossible to give. The longest rays do not seem to exceed 
0:26 mm. in length, or 0°012 mm. to 0-014 in thickness. Dwarfed rays, 
however, seem to grow much thicker than the elongated ones as a general 
rule. They frequently measure 0:02 mm. in diameter across the ray itself, 
or, including the excrescences, anything up to 0:03 mm. or even 0:035 mm. 

These measurements, however, are quite probably exceeded in other spicules, 
as there does not seem to be any reason why the growth of these excres- 
cences should be limited to these dimensions. 

Abnormal trizenes also occur in Pachastrella abyssi, Sollas (29). 

(6) Oxea. 
Gi.) The oxea of the main skeleton are long and fairly stout. They are 

pointed at both ends, and the thickest point is in the middle of the spicule 
length, from which there isa gradual tapering towards either end. They 

measure from 2 mm. to 3 mm. in length, and from 0:01 to 0°015 mm. in 

diameter at the thickest part. These spicules form the greater part of the 
spicular bundles and always lie very strictly radially. They form a large 
proportion of those spicules which project from the surface of the sponge. 

(ii.) The tangential cortical oxea are straight, rather slender oxea, which 

do not reach so great a length as do the oxea of the main skeleton. They 

are sharply pointed at both ends and measure 0°8 mm. to 1°4 mm. in length. 
Their thickness does not exceed 0°008 mm. 

B. Microscleres. (Text-fig. 7.) 
(#) he somal microxea lie irregularly scattered throughout the choano- 

some and very occasionally in the cortex. They are 

slender and sometimes almost raphide-like. They measure 

0°15 mm. in length by 0°:002 mm. in diameter. 

5 It is somewhat doubtful whether these spicules should 
SS be described as megascleres or microscleres, but I follow 

a Dendy (11) and Sollas (29), who have previously described 
these spicules as microscleres in other species. 

- (8) The only microscleres which occur in this species 
in addition to the small somal oxea are very small sigmata, 

( which occur in very large numbers throughout the choano- 
some. ‘They possess the characteristic §- or C-shape of 

Fig, 7.— Paratetalla : yP ; s Cc Ie 
cccentrica. Micro. wl the sigmata found among the Tetillidee, and measure 
scleres, X 350. about 0:01 mm. to 0°02 mm. across. Their diameter does 

not exceed 0-001 mm. 

The present species forms the third known species in this somewhat 
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remarkable genus, the two previous species being P. merguiensis, Carter (7), 

and P. cineriformis, Dendy (11). All three species come from the Indian 
Ocean or adjacent waters: P. cineriformis was obtained in Ceylon and 
P. merguiensis at various localities from Mergui Archipelago to Torres 

' Strait. 

These three species form a complete series illustrating the development of 
the cortical trizenes. In P. merguiens’s the spicule can be clearly seen to 
be developed from an ordinary plagiotrizne, since the rhabdome can always 
be distinguished from the ecladi in them. Further, young forms can be found 
in which the plagiotrizne form is not obscured. A considerable advance is 
seen in P. cineriformis, where the true triene form is entirely lost and the 
spicule is somewhat irregular. The trieenes are, in fact, very similar to those 

of P. eccentrica which possess all four rays. A further advance is seen in 
P. eccentrica, where, as described above, some of the trienes have become 

modified into ‘“ walking-sticks.’ Otherwise these two species are very 
similar, both in shape, colour, and skeleton. 

The genus is especially interesting as indicating a possible origin for the 
Lithistida. The appearance of two main types of trizenes in P. eccentrica 

also suggests that the Tetracrepid Lithistida and the Monocrepid Lithistida 
may have arisen from the same group, by selective specialism, from some 

such form as this, where spicules bearing a resemblance to desmas of both 
kinds occur. 

The evidence which can be brought forward in favour of a Tetillid ancestry 
for the Lithistida is, however, far too vague to enable one to do more than 
point out the possibilities suggested by the various species. 

Locality. The single specimen was obtained at Tella Tella Kebira. 

Distribution. Red Sea. 

CHROTELLA IBIS, n. sp. (PI. 85. fig. 2, Pl. 36. fig. 7; Text-fig. 8.) 

This species is represented in the collection by several specimens, all very 
similar in appearance. Lach consists of a subspherical mass, in the largest 
specimen 23 mm. in diameter. The basal portion of the sponge is wanting 
in all the specimens, probably being left on the support when the sponge was 
collected. The broken surface forms a large, more or less flat area, the 

diameter of which is very nearly as great as that of the sponge at its thickest 
point, so that if this area really represents the approximate area of attach- 
ment, the sponge will have the shape of a somewhat globose cushion. 

The surface is densely but minutely hispid, but the greater part of the 
projecting spicules are broken off close to the surface of the sponge. Imme- 
diately covering the surface is a single compact layer of sand-grains, 

entangled among the projecting spicules. 
There are several small oscula visible on each of the specimens, measuring 
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about 0°75 mm. in diameter and scattered over the sponge surface quite 
irregularly. The pores were not distinguishable. 

The colour in spirit is yellowish to dull yellow-brown. 
The ectosome is quite clearly marked off from the choanosome; it is 

perfectly hyaline in appearance and no cell-elements could be found in it. 
The average thickness of the ectosome is 0°5 mm. There is no special 
cortical skeleton whatsoever, unless the layer of sand-grains referred to above 

is considered to fall under this head. 
The skeleton is radial, and most of the spicules are arranged in rather 

loose bundles, though many spicules occur lying free in the choanosome 
between the spicule bundles. 

In the deeper parts of the spozge the spicule bundles are fairly compact, 
but the spicules are quite separate in the outer regions of the sponge. When 
the actual surface of the sponge is reached, the spicule bundle is expanded 
into a brush-like head, and the spicules of adjacent bundles become inter- 

mingled. Thus the whole surface of the sponge is covered by an even coat of 
spicule heads. These spicular bundles measure from 0:12 mm. to 0-14 mm. in 
diameter when the spicules composing them are close together, as they are 
near the centre of the sponge. The whole of the spicules in the main skeleton 
in the deeper parts of the sponge are oxea, the anatrizenes and protrizenes being 

confined to the superficial parts; in fact, it is quite rare to find a trizene head 

more than 2 mm. from the sponge surface. 
Scattered about through the choanosome occur large numbers of small 

oxea, closely resembling those of Tetilla poculifera, Dendy, referred to above. 
There are now, in fact, six species of Tetillidee in which these microxea 

occur now known to science, namely: Zetilla australiensis, in which they 

are minutely spined, and Tetilla poculifera, Chrotella ibis, and all the three 
species of Paratetilla at present described, P. merguiensis (Carter), P. cineri- 

Jormis, and P. eccentrica, in all of which they are smooth. It is also note- 

worthy that in two species— Tetilla poculifera and the species at present being 
described, Chrotella ibts—they occur in enormous numbers, so that the colour 

of the specimen is noticeably affected. In the present species they do 

not occur so thickly as in Yetilla poculifera, but nevertheless they form a 
conspicuous part of the whole skeleton. They are entirely confined to the 
choanosome, the cortex being absolutely free from them. 

Spicules. 
A. Megascleres, 

(2) Trieenes. (Text-fig. 8.) 
Trizenes are present in considerable numbers in the sponge. They forma 

very considerable proportion of the spicules projecting from the sponge 
surface, and although these projecting spicules are very frequently broken 
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off, so that the trieene head is not present, yet they can always be distin- 
euished from the oxea by the much more slender rhabdome. Both anatrizenes 
and protrieenes occur in this species, and both kinds occur with their heads 

both projecting from and buried in the sponge. Of those projecting from 
the sponge it is impossible to determine the proportions in which the two 

kinds of spicules occur, owing to the breaking off of the trisene-heads referred 
to above ; but of those which still retain their cladi, the anatrizenes are much 

the more plentiful, both outside and inside the sponge, 

Fig. 8.—Chrotella ibis. Trienes, x 30. 

The two spicules on the top line are the normal type of spicule; those in the 
second row are abnormal forms, the heads of which protruded from the 
sponge surface; the third row contains similar abnormal forms which 

were entirely embedded in the sponge tissue. 

The most characteristic feature of these spicules is the constant malforma- 
tion of the heads, in both kinds, so that the cladi are frequently reduced in 
number, and those that are present of unequal length, or the whole head may 
be reduced to a knob. In addition extra cladi may occur on the rhabdome, 
as many as five such being seen in one case; spicules bearing these extra 

cladi have not, however, been seen outside the sponge. Both these cladi and 
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the cladi of the regular head are frequently malformed, with knobs and small 
excrescences growing on them. In exceptional cases the cladus may be bent 
at a sharp angle part way along its length. Hxamples of these malformations 
are shown in text-fig. 8, the two spicules at the top of the figure being normal 

perfect examples, those in the second row malformed spicules projecting from 
the sponge surface, and those in the lowest row similar spicules whose heads 
were buried in the sponge-body. The rhabdomes of both anatriznes and pro- 
trieenes are very slender and flexible, and frequently do not lie parallel with 
the oxea, but sinuously in the sponge. 

The protrienes are somewhat few in number, especially with their heads 

inside the sponge-body, and almost all of them are very much malformed. 
In fact, only a single specimen was seen in which all three rays were present 
and well developed. The length of the rhabdome varies very much, and 
specimens may be found with the rhabdome anything up to 1:5 mm. in length. 
It is, of course, quite possible that the broken spicules measured much more 
than this when complete. The thickness of the rhabdome is 0:005 mm. in the 
largest specimens at the head, and the rhabdome tapers from this point gradu- 
ally to an extremely fine point. The cladi naturally vary very much in 
length, the longest cladus found being 0:084 mm. The chord of the head 
also varies with the length of the cladi and the amount of malformation the 
head has undergone, and no average measurements can be given. 

The anatrienes, which are fairly plentiful, possess a rhabdome very similar 
to that of the protriznes. It varies considerably in length, some specimens 
being found to attain a length of 2:1mm. The diameter is greatest close to 
the head, where it measures 0-004 mm., and from this point the rhabdome 
gradually tapers to the point. It is almost impossible to give measurements 
for the head, owing to the malformations which occur, but the following are 
taken from a complete and normal specimen :— 

Cladi 0°043 mm. in length, 0:006 mm. in diameter at the base. 
Sagitta 0:035 mm. 

Chord 0:06 mm. 

One of the most frequent malformations, that in which the head is reduced 
to a knob, seems to be confined entirely to anatrienes. This knob usually 
measures from 0°013 to 0-018 in diameter. 

(8) Oxea. 
(i.) The oxea of the main skeleton are long, pointed at both ends, and much 

stouter than the trienes. They are thickest in the middle of their length, and 
taper gradually and uniformly to each end. Those oxea which have one end 
projecting from the surface of the sponge are practically all broken, so that 
their length cannot be ascertained, but there does not seem any reason for 
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supposing them different to the spicules of the interior of the sponge. These 
have a maximum length of 1:6 mm. and a diameter of 0:025 mm. at their 
thickest point. 

(ii.) The small choanosomal oxea are short and very slender. They lie 
irregularly throughout the choanosome and are quite unoriented. They do 
not seem to occur more thickly in one part of the sponge than another. They 
measure 0°15 mm. in length, by 0:021 mm. in diameter. 

B. Microscleres. 

The only microscleres found in this species are small delicate sigmata of 
typical shape. They occur profusely scattered throughout the choanosome, 
and in somewhat less numbers in the ectosome. They measure 0:01 mm. to 
0-015 mm. across the curve. 

Locality. All the specimens were obtained at Tella Tella Kebira. 
Distribution. Red Sea. 

Family HAPLOSCLERID&. 

Sigmatotetraxonida in which microscleres, when present, are usually in the 
form of sigmata or derivations thereof, but never chele. The skeleton is 

reticulate and the fibre is typically non-plumose. The megascleres are all 
monaxonid and usually diactinal. 

Sub-Family RENIERINE. 

Haploscleridee in which the microscleres have entirely disappeared and the 
skeleton consists of a reticulation of oxeote megascleres with little or no 
‘spongin. 

RENIERA IMPLEXA, O. Schmidt. 

Synonymy :— 
1870. Reniera implexa, O. Schmidt (25). 

1886. Reniera impleva, Ridley & Dendy (24). 

1904. Rentera implexa, Topsent (33). 

1905. Reniera implexa, Dendy (11). 

A few broken cylindrical tubes occur in the collection, which agree very 

well with Schmidt’s (25) description, both as to external form and appearance 
and in their spiculation. 

Locality. No defimite locality is given. The bottle is labelled “Sponge 
rials is 

Distribution. Red Sea, Ceylon, Adriatic, Azores. 
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RENIERA TABERNACULA, n. sp. (Text-fig. 9.) 

This species is represented by a single, apparently complete specimen of 

nearly triangular shape. The sponge measures 59 mm. in its greatest length 
and is 22 mm. wide. It is flattened and, in fact, nearly lamellar, being only 

7-8 mm. in thickness. The specimen is quite unattached to any support, but 
on one of the two triangular surfaces (presumably the lower) there is a deep 
oval hollow, extending almost through the whole thickness of the sponge, 

from which the original support of the sponge has presumably been detached. 
From the shape of the cavity this support seeras to have very possibly been a 

crab. 
The surface of the sponge is devoid of fistulee or outgrowths, but never- 

theless it is not quite smooth, owing to the projection of the ends of the 
spicular fibres slightly from it. The dermal membrane is almost entirely 
absent, but the small portion remaining is quite smooth between the projecting 
fibres of spicules, and pierced with very numerous pores. The rest of the 
sponge surface is regularly reticulate, with a number of small holes in each 
mesh. Whether these are oscula or inhalant canals cannot be ascertained, as 

the dermal membrane is absent. 
The colour in spirit is yellowish white. 
The texture of the sponge is tough, but very easily compressible. 

The skeleton is of a typical Renierine type, and possesses a large number 

of very clearly marked main fibres, whose direction is radial and whose ends 

project from the surface of the sponge. Owing to the lamellar character of 
the sponge, however, the radial direction of the fibres has become modified in 

the central parts of the sponge so that they run from the base to the upper 
surface of the sponge, directly perpendicular to both surfaces. These fibres 
are densely spicular, the spicules in them being frequently 6—10-serial ; they 
lie rather irregularly in the sponge, and the distance between them varies 
considerably, especially in the deeper parts of the specimen. At the surface 

they are more regular in arrangement, and the average 

distance between them is 0°15 mm., or rather more than 

the length of the individual spicules. Many of them 
branch, and a very few anastomoses between main fibres 

were observed. 
Connecting fibres, lying tangentially in the sponge, and 

exactly similar to the main fibres in structure and size, 

Fic. 9.— Reniera Occur occasionally, but the greater part of the skeleton 

tabernacula. Spi- network is formed of a regular reticulation of uniserial 

cules, X 235. secondary fibres, which form a rectangular mesh, each 

side of which is composed of a single spicule. 

There is no dermal skeleton distinct from the above-described secondary 

fibres. 
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The spicules are cylindrical, usualiy very slightly curved, and abruptly 
pointed at each end. They measure 0:11 mm. long in the secondary fibre, 
and slightly more (0-12 mm. to 0°14 mm.) in the main fibres. The average 
diameter is 0:0035 mm. 
- Locality. Agig Harbour. 

Distribution. Red Sea. 

RENIERA SPINOSELLA, n. sp. (Text-fig. 10.) 

This new species is represented by several specimens, none of which is 

large. All the specimens consist of an irregularly shaped mass of conical 
processes, each of which bears an osculum at the tup. There is, however, a 

very considerable variation in the amount of fusion which these processes 
.have undergone, as in some cases they are completely separate and in some 

they are almost completely fused, so that the whole specimen looks like an 
irregular mass with some slight rounded swellings over it. The largest 

specimen measures 55 mm. by 40 mm., and is 27 mm. high. The average 

diameter of the conical processes is 15 mm. 

All the specimens are growing amongst seaweed, and in some cases the 

seaweed has been enclosed within the sponge tissues. 

The surface of the sponge is typically covered with small processes scattered 
irregularly over the whole of the specimen. In the specimen in which they 
are developed to their greatest extent they are on the average 2 mm. high, 
and do not stand erect, but lie decumbent on the surface of the sponge. In 
other specimens they are shorter and more or less upright, but they are always 
very lax and easily bent. In one specimen these small processes are entirely 

absent and the surface quite smooth. The skeleton in this specimen is, 
however, exactly like that of the others, and it is quite impossible to separate 
this specimen from the others specifically. 

The surface is covered with a very delicate dermal membrane, which has 
no special skeleton. 

The oscula are confined to the summit of the large conical processes, 
each of these processes possessing a single osculum, which varies in diameter 
in different examples from 1 mm. to 2 mm. The pores could not be 

distin guished. 
The colour of the sponge is dirty grey. 
The texture is lax and very easily compressible, but not fragile, however, 

and not easily torn. 

Skeleton arrangement. 

The skeleton consists of a reticulation of spicules, with a few spicular 
fibres here and there. These primary fibres usually contain from three to 
five. rows of spicules, and in rare cases six or eight. The primary fibres 
themselves are very few in number, and are wholly absent from some parts 
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of the sponge. They run quite regularly radially in the sponge, and fre- 

quently pass out into the small processes above described. 
The rest of the skeleton is wholly unispicular, and the 
sides of the mesh usually consist each of a single spicule. 
The reticulation thus formed is quite regular in most parts 

—— of the specimen, but at the points of fusion of the large 
processes of which the sponge is composed they become 
more or less irregular. 

Spicules. 

The only spicules which occur in this species are oxea ; 
they are sometimes slightly curved, but usually quite 

| straight and cylindrical. They are usually tapering 

| throughout their length, but occasionally spicules may be 
found of the same diameter for the greater part of their 

length, and are abruptly pointed at each end. They 
! measure 0°13 mm. in length and 0:005 mm. in diameter. 

Fig. 10.— Reniera 

spinosella, Spi- 

cules, x 500. 

Locality. The whole of the specimens were obtained in 
Suez Docks, “from beneath a floating stage, which had 

been in the docks for several years.” 

Distribution. Red Sea. 

RENIERA sp. 

A small, somewhat triangular fragment, apparently broken off from a 

lamellar sponge. The fragment is 5 mm. thick, and measures 25 mm. long 
by 15 mm. wide at the widest part. The broken surface extends around two 

sides of the triangle, the third (and shortest) side being the external edge 

of the sponge. 
The skeleton arrangement is very regular, consisting of a rectangular mesh- 

work, each of the sides of each mesh being composed typically of a single 
spicule, so that the diameter of the mesh is the same as the length of the 

spicules. 
A few spicular fibres can be distinguished here and there in the sponge, 

but they do not seem to lie in any particular direction, and they very 
rarely indeed contain more than two rows of spicules, and never more than 

three. 
The dermal membrane is supported by a reticulation of spicules, but neither 

the size of the mesh nor that of the spicules differs at all from those of the 

main skeleton. 
The spicules are oxea, and as a rule quite straight, though a few were seen 
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that were slightly curved. They are of the same diameter throughout the 
greater part of their length, and taper abruptly to a sharp point at each end. 
They measure 0°13 mm. in length and 0:005 mm. in thickness. 

Locality. Agig Harbour. 
Distribution. Red Sea. 

HALICHONDRIA BUBASTES, n. sp. (Text-fig. 11.) 

A single large specimen of this new species occurs in the collection. It 
is massive and irregular in shape, and possesses several very irregular shallow 

fistulee arising from it. It measures 75 mm. x 55 mm., and is 40 mm. 

high, including the fistule. On the summits of most of these fistulee 
are the oscula, which are large and possess a distinct oscular lip. They 
vary in size from 2 mm. to 5 mm. in diameter. The pores could not be 
distinguished. 

This external form is noteworthy as being identical with that of Trachyopsis 
halichondrioides, Dendy (11), specimens of which also occur in the Red Sea. 

Its spiculation is, however, quite different to that of Trachyopsis. 
The surface of the sponge is not reticulate, but quite even and regular ; it 

is, however, very minutely hispid through the slight projection of spicules 
from it. 

The sponge is soft and very easily compressible, but when whole is firm 
and elastic, though in spirit the interior of the sponge is friable and easily 
breaks. 

The colour is similar to that of sand. 

The skeleton arrangement is very irregular, and consists of a very ill-defined 
network of spicular fibre and scattered spicules. The number of spicules 
which lie scattered singly, or in twos and threes, about the sponge is very 
large, and they render the skeleton arrangement very similar to that of 
Remera at first sight ; but since this arrangement varies in different parts of 
the sponge, both as to the regularity of the network and the size of the mesh, 
and since the size of the spicules is also very variable indeed, I have come to 

the conclusion that the apparent regularity of the skeleton arrangement in 

some parts of the sponge is only accidental, and I have therefore placed the 
species in Halichondria rather than in Reniera. 

The spicular fibres, where they occur, vary very greatly in the number of 

spicules they contain, and also in the closeness with which their spicules are 

bound together. They cannot, however, be divided into primary and 

secondary fibres, nor do they have any definite direction in the sponge. The 
spicules composing them vary in number from 1- to 20-serial, and fibres of 

all intermediate sizes may be found. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 26 
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Spicules. (Text-fig. 11.) 

The only spicules occurring in the sponge are oxea, 
and, though they vary very greatly both in length and 
diameter, there cannot be drawn any line of demarcation 

between the various forms. In this respect (though 
not in actual size) the spicules of HZ. bubastes are very 
like those of H. panicea, but the external surface of 

the two species is very different. As a general rule, the 

oxea are quite straight, but some of them are slightly 
curved, and when this is the case the curvature is always 

regular and extends throughout the length of the spicule. 
The spicules vary from 0:06 mm. to 0:13 mm. or even 
more, and in diameter from 0°001 mm. to 0°005 mm. 

The above species is a somewhat unsatisfactory one. 
The characters on which it is founded are, as in the case 

Fig. 11.— Halichon- of so many Halichondrias, of a very indefinite nature, and 

dria bubastes. no characteristic shape, or size, or skeleton can be assigned 

Spicules, x 500. to it. It does not seem to go into any of the previously 
named species very easily, however, and I have thought it 

better to add to the number of species in this already very confusing genus 
rather than assign it to any species not thoroughly agreeing with it. 

HALICHONDRIA sp. 

Three masses of calcareous worm-tubes were obtained, which are surrounded 

by an irregular sponge belonging to this genus. The sponge also fills up 
all the spaces between the tubes. All three specimens were obtained together, 
and are probably fragments torn away from some large sponge. Neither of 
the three specimens shows any part of the external surface of the sponge, so 
specific identification is impossible. 

The skeleton consists of an irregular reticulation of spicular fibre and 
scattered spicules. In the fibres the spicules vary considerably in number 
and lie somewhat irregularly. The fibres possess from 3 to 8 rows of 

spicules. 
The spicules are oxea, which are frequently slightly curved, and which 

vary tremendously in length, any size up to 0°13 being found. They are 
thickest about the middle of their length, and have a maximum diameter of 

0-005 mm. 
Locality. Not stated. 
Distribution. Red Sea. 
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TRACHYOPSIS HALICHONDRIOIDES, Dendy. 

Synonymy :— 

1904. Trachyopsis halichondrioides, Dendy (11). 

This species, previously only recorded from Ceylon, is represented in the 
collection by several large specimens, some of which are considerably larger 
than the type specimen. The general character of the specimens is, however, 
exactly that assigned to this species in Dendy’s original description, the 
sponge being large, massive, and irregular, with irregular, more or less 
conical projections here and there on its surface, each of which possesses an 
osculum at its summit. 

The largest specimen forms an irregular mass 100 mm. long by 55 mm. 

broad. Its thickness varies in different parts from 10 mm. to 25 mm. 
The skeleton arrangement is even denser than in Dendy’s specimen, and 

the dermal spicular brushes, which are characteristic of the genus, are very 
well marked. The spicules vary enormously in length, and specimens of all 
sizes are mixed up together, the smaller specimens being apparently young 
spicules in process of formation. The length of full-grown specimens is 
about 0°6 mm. 

Locality. No locality for these specimens was given, the bottle containing 
them being labelled merely “ Sponge Trials 1.” 

Distribution. Red Sea, Ceylon. 

Sub-Family CHALININ2. 

Haploscleridee without microscleres and with diactinal megascleres. 

Skeleton a network of more or less strongly developed horny fibre covered 

by megascleres. 

PACHYCHALINA VARIABILIS, Dendy. 

Synonymy :— 
1890. Pachychalina variabilis, Dendy (8). 

This species is represented in the collection by a single large specimen 
composed of a number of irregular lobes and branches, which grow erect and 
arise from a rather small base. The whole sponge presents an exactly similar 

appearance to that shown in Dendy’s (11) figure of this species. There does 
not seem to be any real difference between the cylindrical branches and the 
large lobes which occur here and there in the specimen ; the lobes may arise 

by the enlargement of branches, and branches may grow out of these lobes. 
In one place the sponge has formed a fairly large irregular covering around 

26* 
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a horny lamellibranch shell (? Avicula), and from this mass other branches 

arise. 
The whole specimen stands 160 mm. high from base to summit; the 

branches vary from 10 mm. to 20 mm. in diameter, and the lobes are about 
20 mm. in thickness at their thickest point. 

The oscula are fairly numerous and are scattered irregularly over the 
whole surface of the sponge. They are not of great size, averaging 3 mm. 
in diameter. The pores are very numerous, of comparatively large size, and 

are scattered thickly over the whole of the dermal membrane. 
The colour in spirit is dark brown. 
The texture of the sponge is firm and resistant, but easily compressible. 
The skeleton consists of an irregular network of spicular fibre, the spicules 

of which are cemented together by spongin. As a rule, a series of radial 
primary fibres can be distinguished, but in some parts of the sponge no 
distinction can be drawn between the primary and secondary fibres. The 
secondary fibres uniting the primary fibres form a very irregular reticulation, 
and possess no definite arrangement whatever. The mesh is very variable in 
size, but on the average is between 0°5 mm. and 0°6 mm. in diameter. The 

meshes are quite irregular in shape. 
The primary fibres possess sometimes as many as 10 rows of spicules, and 

usually 7 or 8 rows. In the secondary fibres the spicules rarely lie more 
than 2-3-serial, though fibres intermediate between primary and secondary 
may be found in some parts with 5-8 rows of spicules. The spongin coating 

the spicules is somewhat scanty and only just shows outside the fibres. The 
dermal membrane is supported by an extremely fine fibre-network, in which 
the spicules rarely lie more than 2-serial, and the meshes of which are 
very fine. 

Outside these fibres a very few oxea can be found lying in the sponge 
substance without any orientation. They are exactly similar to those of the 
fibres. 

The spicules are almost wholly diactinal, but a very few styles may be 
found occasionally intermingled with the oxea. They are certainly only 
accidental malformations of the typical spicules, and not true styles. 

The oxea are fairly large, reaching 0:16 mm. in length by 0-004 mm. in 
diameter. These measurements are slightly larger than those given by 
Dendy for this species in the type specimens from the West Indies, but 
otherwise the two specimens are extremely similar. Dendy’s measurements 
are: length 0°126 mm., diameter 0:003 mm. 

Locality. No definite locality is given for this sponge, but merely “ Sponge 
Trials 1.” 

Distribution. Red Sea, West Indies. 



R. W. H. ROW—REPORT ON THE SPONGES : NON-CALCAREA. BUS 

CHALINA MINOR, n. sp. (Text-fig. 12.) 

This new species has been created for the reception of two small 

specimens. 
The first specimen is of irregularly ovoid shape and shelters a small crab. 

The complete specimen measures 28 mm. long by 19 mm. wide, and is 19 mm. 
high at the highest point. 

The second specimen does not shelter a crab, but there is on one side a 
shallow oval depression, from which it seems likely that a crab has been 

detached. The specimen is an upright mass, somewhat larger than the 
previous one, and measures 30 mm. by 35 mm., and is 82 mm. high. All 
over the surface of the sponge, except the depression supposed to have been 

occupied by a crab, there occur irregular and rather large fragments of 
calcareous matter and rock (average size 5 mm.xX5 mm.), some of which are 
merely attached to the surface, while others are actually partially embedded 
in the sponge. 

The true surface of the sponge is wanting in both specimens, the dermal 
membrane having been entirely destroyed all over the specimen. As a result, 
the surface appears finely reticulate, as the skeletal fibres are apparent. This 
reticulation varies in the size of the mesh from 0-1 mm. to 1:0 mm. 

The oscula and pores were neither visible, doubtless owing to the destruction 
of the dermal membrane. 

The colour in spirit is a rather dirty yellowish white. 

The texture of the sponge is soft and easily compressible, but nevertheless 
tough and not easily broken. . 

Skeleton arrangement. 

The skeleton consists of a fairly regular reticulation of spicule-covered 
spongin-fibre, in which primary and secondary fibres are clearly differentiated. 

The primary fibres run radially, as a rule about 1:0 mm. apart, though in 
some parts of the sponge they lie more irregularly, sometimes close together, 
and in other places much more rarely. They always contain several rows of 
spicules, usually 5 or 6. These spicules are arranged in a somewhat plumose 
manner in the fibres, so that their outer points extend frequently almost to 

the surface of the fibre. The fibres measure 0:06 mm. in diameter. 
In the secondary fibres the spicules always lie uniserially, and there are 

frequently short gaps between the ends of the spicules in the fibre. The 
fibres do not possess any definite orientation, but form a fairly regular 
network which varies in size of mesh from 0°2 mm. to 1‘0 mm. The fibres 
measure, on the average, 0°004 mm., some being as small as 0°03 mm., while 

a few may be found as large as 0:06 mm. 
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Spicules. (Text-fig. 12.) 
) 

| The spicules of this species consist solely of oxea, which 
are nearly always curved, cylindrical oxea, tapering from 
the middle to either end. The ends are sharply pointed. 
The average length of the spicules is 0:09 mm. 

| Spongin. 

: . The spongin coating the spicules is very pale in colour 
Fie. 12.— Chalina © x lol at Pa 6 ~~ © 7 a ap. Scnles. and not very abundant in the main fibr es. In actual size 

x 400. the secondary fibres sometimes quite equal the primary 

fibres, though they contain many less spicules. 

Locality. From Suakin Harbour, in 5 fathoms of water. 

Distribution. Red Sea, 

CERAOCHALINA DENSA, Keller. 

Synonymy :— 
1889. Ceraochalina densa, Keller (18). 

Two specimens occur in the collection belonging to this species ; they are 
large spreading sponges, not rising very high from their support, and they bear 
a number of large, low tubes, partially fused together where their sides come 
in contact, which form the major portion of the specimens. These tubes are 
about 25 mm. high from base to summit, and 60 mm. in diameter in the 

largest specimens. The whole sponge forms a low cushion. 
The skeleton, both in structure and measurements, and the spicules occurring 

in it, agree very closely with Keller’s descriptions. 

Locality. Suakin Harbour. 

Distribution. Red Sea. 

SIPHONOCHALINA CONICA (Keller). 

Synonymy :— 
1889. Phylosiphonia conica, Keller (18). 

Several specimens of this species occur in the collection. The largest 
forms an irregular spreading mass covering a large base, with several tubular 

processes arising from it. Another specimen is growing over a group of 

mussels, and others have mussels embedded in them. In all a very great 
similarity of form is apparent, and the tubular processes which arise from 
them are very similar. From the largest specimen 12 of these tubes arise, 
which are 15 mm. high and 8 mm. in diameter at the base. At the summit 
the diameter of the tube is only 6 mm., and here the sponge-wall merely 
consists of the oscular lip, the osculum being as wide as the tube itself in this 
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region. Throughout the length of the process the wall of the tube is very 

thin and rarely exceeds 3 mm. in thickness. 
The colour in spirit is dirty white. . 
The skeleton arrangement and the spicular measurements agree with 

Keller’s description. 
Locality. All the specimens were obtained from buoys in Suez Bay. 

Mistribution. Red Sea. 

SIPHONOCHALINA COMMUNIS, Carter. 

Synonymy :— 
1880, Stphonochalina communis, Carter (7 a). 

1905. Siphonochalina communis, Dendy (11). 

This species is represented in the collection by three specimens representing 

two varieties. 

Var. a—The first variety is represented by two fairly large specimens, the 

largest possessing five tubular processes 20-25 mm. in diameter. They agree 

very closely with Dendy’s figure in the report on the Ceylon Sponges (11). 

The tubular processes are quite smooth on the surface, but they exhibit a very 

slightly raised and rather inconspicuous reticulation on the surface, as do 

Dendy’s specimens. At the summit of each of the tubes is an osculum whose 

diameter is on the average 4 mm. 

The colour of the specimens is yellowish white. 

The skeleton consists of an irregular reticulation of spicule-covered spongin- 

fibres, in which main fibres can be distinguished from secondary fibres, for 

the main fibres, which run somewhat irregularly, are covered by several rows 

of spicules, while the secondary fibres have the spines arranged uniserially. 

The spicules are oxea, straight, smooth, and cylindrical. They are of the 

same diameter for the greater part of their length, and abruptly but sharply 

pointed at each end. They measure 0°1 mm. in length and 0:002 in 

diameter. 

Var. 8.—The second variety is represented by a single specimen, consisting 

of two tubes only. These tubes are somewhat low, not being more than 

12 mm. in height, but are of distinctly larger size than those of var. a, the 

largest measuring 33 mm. in diameter. The second tube is a small one, 

arising as an offshoot from the first, and measures 15 mm. in diameter. They 

each possess a widely open osculum at the summit, the diameter of the oscula 

being 8 mm. in the case of the larger tube and 4 mm. in the case of the 

smaller tube. 

The surface of this specimen is even smoother than that of the two previous, 

there being no reticulation visible in this case. 

The colour in spirit is dark brown. 

The skeleton is very similar to that of var. #, but the main fibres run more 

regularly and do not contain quite so many spicules. 
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Locality. Two specimens were obtained from the mud-flats at Suez, and the 
third from Suez Docks. 

Mstribution. Red Sea, Kurrachee, Ceylon, Port Jackson. 

SIPHONOCHALINA TUBULOSA, Ridley. 

Synonymy :— 

1884. Stphonochalina tubulosa, Ridley (23). 

1887. Phylosiphonia pumila, Lendenfeld (19). 

1889. Phylosiphonia pumila, Keller (18). 

This species is represented bya considerable number of specimens, all of which 
are small. The largest possesses five tubes arising from a flat spreading base. 
The whole specimen measures 70 mm. by 60 mm. ; the tubes are 25 mm. high 

and 12 mm. to 15 mm. in diameter. At the top of each tube is a large 

osculum 6 mm. to 7 mm. across. 
The colour in spirit is yellowish white. 
All the specimens are very similar in external appearance, and their tubular 

processes are almost identical, but the skeleton of two of the specimens differs 

considerably from that of the others in the size of the spicules, which measure 
as follows :— 

Specimens A to G. Specimens H & Ks. 

LLGOGAD 5550.52 0-08 mm.—0°12 mm. 0:06 mm.-0°08 mm. 

Diameter ... 0-008 mm. 0-008 mm. 

Locality. One specimen was obtained from a buoy in Suez Bay, all the 
others (8) coming from Mersah Makdah. 

Distribution. Red Sea. 

SPINOSELLA SORORIA (Duchassaing § Michelott’). 

Synonymy :— 

1864. Tuba sororia, Duchassaing et Michelotti (13). 

1870. Stphonochalina papyracea, O. Schmidt (25). 
1890. Stphonochalina sororia, Dendy (8). 

A single incomplete specimen, consisting of one tubular process, apparently 

broken off from the centre of a large specimen, has been placed in this species. 
The lower surface of the specimen has evidently been attached to some object, 

but of this support there is no part on the sponge. The sponge is 55 mm. 
in height, and 30 mm. wide at the top, which is the widest portion, and the 
aperture or ‘‘ pseudosculum ” which occurs at the top of the tube is 10 mm. 
in diameter. 

The surface of the sponge is raised into prominent conuli, which average 

5mm. in height. At these points the main fibres of the skeleton come to the 
surface. 

These main fibres are arranged fairly regularly, and lie radially in the 
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sponge. The spicules which occur in them are very numerous, frequently 
lying 10- to 20-serially, and frequently being arranged in a slightly plumose 

fashion. Between these main fibres secondary fibres occur, forming a 

connecting meshwork ; in these fibres the spicules are usually uniserial, but 
may be 2- or 3-serial. Rarely they are altogether absent from the fibre. 

The spicules are small, straight oxea, abruptly pointed at each end; they 
measure on an average 0°08 mm. in length and 0-002 mm. in diameter. 

The colour in spirit is grey-brown. 
Locality. Suakin Harbour. 
Distribution. Red Sea, West Indies. 

SPINOSELLA INCRUSTANS, n. sp. (Text-fig. 13.) 

This new species has been created for the reception of a single specimen of 
rather small size, consisting of four very low and wide tubes. Two of these 
tubes face laterally and are almost wholly fused into one, only the oscula at 

their summits being separate. The specimen measures in all 75 mm. long, 
40 mm. broad, and the tubes vary in height from the base from 15 mm. to 
25mm. This highest point occurs on the tubes facing laterally. Hach tube 
possesses an osculum at the summit, and these vary in diameter from 3 mm. 
to 6 mm. 

The surface of the sponge is covered with small low conuli, whose average 
height is 2 mm. and which are usually 4 mm. to 5 mm. apart. In some parts, 
however, the conuli are much smaller and fewer, and in some parts hardly 

visible at all. They indicate the ends of the main skeletal fibre. 
The colour of the specimen varies in different parts from light brown to dark 

red-brown, and purplish at the summits of the tubes. 

The texture of the sponge is very firm, almost hard, and incompressible. 

Skeleton arrangement. 

The skeleton is a regular reticulation of spicule-covered spongin-fibre, with 
a fairly rectangular mesh which averages 0°4 mm. to 0°6 mm. wide in most 
parts of the sponge. There can be distinguished primary and secondary 
fibres. In the primary fibres the spicules lie 3- to 4-serial, and the fibres run 
radially. The secondary fibres contain only one row of spicules, and 
occasionally are entirely without spicules. They run both radially and 
tangentially in the sponge. ‘These secondary fibres can be divided into large 
and small fibres. The large are nearly as thick as the primary, measuring 
0-1 mm. in diameter, while the small are much thinner than the primary 

fibres, and only measure from 0:015 mm. to 0:02 mm. in diameter. 
The dermal membrane contains a very delicate reticulation of spongin-tibre, 

in which spicules are rather scanty, only one or two here and there. In size 
they are similar to the small secondary fibres. 
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At the conuli which cover the surface the reticulation of the fibres becomes 

somewhat closer, and as a rule three or four of the primary fibres come close, 
together, and all take part in forming the support of the conulus. Between 

these main fibres there occurs a dense reticulation of 

the small secondary fibres, and the dermal reticulation 

is also somewhat closer. 

Spicules. (Text-fig. 13.) 

The only spicules which occur in the sponge are oxea. 

They are slender, rather small spicules, which are of the 
same thickness for most of their length, but somewhat 

| gradually pointed at the ends. They are almost always 
quite straight, but a few can be seen slightly curved. 

Fig. 13.—Spinosella in- They average 0°095 mm. to 0:1 mm. in length, and are 
crustans. Spicules, very variable in thickness. Nearly all the spicules are 

ae about 0:001 mm. in diameter, but a few may be found 

as much as 0:0025 mm. thick. 

Locality. The specimen was attached to a dead pearl-shell obtained at 

Khor Dongonab., 
Distribution. Red Sea. 

Sub-Family GELLUN. 

H{aploscleride with diactinal megascleres, and sigmata or toxa or microxea 

for microscleres. 

GELLIODES PocuLUM, Ridley § Dendy. Var. 

Synonymy :— 
1887. Gelliodes poculum, Ridley & Dendy (24). 

Two specimens of this species occur in the collection—one fairly large and 
apparently complete, the other a mere fragment. The larger is small 
compared with the ‘Challenger’ species, and differs slightly from the type 
there illustrated. It consists of an irregularly ramifying tubular basal mass, 
from which arise a number of upright hollow tubes. In the basal part there 

occur several horny Lamellibranch shelis (probably Avicula sp.). 
The largest tube is 20 mm. in diameter, and the various tubes which form 

the specimen vary from this size down to 3 mm. in diameter. The canal 
inside the basal portion is usually about 3 mm. in diameter, but may reach as 
muchas 5mm. The upright tubes have comparatively much larger canals 
inside them, and at the summit the wall of the tube is thinned out to a mere 

oscular rim. The oscula at the top of the tubes attain a maximum diameter 
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of 10mm. They only occur on these upright processes, being entirely absent 

from the basal portion of the sponge. 
The complete specimen measures 120 mm. in length, 60 mm. in breadth, 

and is 35 mm. high from the base to the top of the highest tube. 

~The colour in spirit is yellowish white. 
The sponge is very fragile, being very easily broken at any point. 
The skeleton, both in arrangement and in the spicules comprising it, is 

typical of the species. The sigmata, as in the type, are rather scarce, fairly 

large, and of the usual shape. 
Locality. Along the 5-fathom line in the north-west part of Suez Bay. 
Distribution. Red Sea ; Port Jackson, Australia. 

Sub-Family HETEROXYIN#. 

Haploscleridze with a dense cortex composed of radially arranged megascleres. 
Megascleres oxea, some of which may or may not be spined. Microscleres 

present or absent. 
This diagnosis has been slightly altered from Dendy’s original one (11) to 

admit of a new genus, Anacanthea, being placed in it. The position of the 
group is rather unsatisfactory, especially as the general character of the oxea 

approaches much more nearly to the Axinellidee than to the Haploscleride, 

as it also does in the presence of trichodragmata in some species. 
I have, however, left it in its original position, as I do not feel that a single 

specimen justifies its removal. 

ANACANTHAA, N. gen. 

Heteroxyinee-in which the oxea are not differentiated into two forms, and 

without spines on them. ‘There are no microscleres. | 
The present genus has been created for the reception of a single specimen, 

showing very great external resemblance to the genus <Acanthowifer, 
Dendy (41), but whose spiculation differs from this genus in the entire 

absence of spines from all the oxea. The placing of this new genus in this 

sub-family has also been decided on on account of this resemblance ; but the 

sub-family Heteroxyine, as at present constituted, does not seem to have any 

very definite characteristics, save that the megascleres are all oxea. 

ANACANTH#A NIVEA, n. sp. (PI. 38. fig. 17 ; Text-fig. 14.) 

This new species, the only representative of the new genus Anacanthaa, is 

represented by a single rather small specimen. It is in the form of an 
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upright, rather thick lamella, growing from a small circular base. The 
attachment of the sponge is absent, and a portion of the sponge has been lost 
with it. The whole specimen is 40 mm. high, 30 mm. wide, and 8 mm. to 

10 mm. thick. 

The external surface, where visible, is almost exactly like that of 
Acanthoxifer, Dendy (11) ; the whole surface of the sponge is lined by pore- 
grooves, which divide up the surface into a number of polygonal or rounded 
areas, which measure from 3 mm. to 6 mm. in diameter. The pore-grooves 
are usually about 1:5 mm. wide. Hach of the polygonal areas marked out 
by the pore-grooves is somewhat higher in the centre than at the edge, so that 
it has the form of a very low rounded eminence, with a perfectly smooth 
surface. 

The pore-areas possess a special skeleton, but it is very slightly different 
from that of the general dermal skeleton. On the outside it is marked by 

the fact that the brushes of spicules project somewhat further from the surface 
than they do elsewhere. The pore-groove thus presents the appearance of a 
densely, but minutely, hispid ridge, raised very slightly above the immediate 
surrounding surface. 

The colour of the sponge is a very slightly yellowish white, a colour 
probably due to the fact that it was placed in the same bottle as some deep 
yellow specimens, and the spirit in which the sponges were preserved is 
coloured a very deep yellow. Since there is no spongin in the specimen, 
and the surface is densely covered with spicules, the probability is that in life 
the sponge was a brilliant white. 

The texture of the sponge is firm, almost hard, and the sponge can 
only be cut with difficulty. 

Skeleton arrangement. 

The main skeleton consists of a very dense mass of oxea, felted together 

without any orientation save at the surface. The whole sponge contains 
immense numbers of oxea throughout, almost filling the entire specimen. At 
the surface there are a very large number of small brushes of similar oxea, 

packed closely together, and forming a cortical skeleton. 

Over the polygonal areas these brushes of spicules do neither attain a large 
size nor project much from the surface; but in the pore-grooves they are 
very large, sometimes containing 30 or 40 spicules, and they project con- 
siderably from the surface. In the size and shape of the spicules, however, 
they do not differ either from the other dermal spicular brushes or from the 
main skeleton. 
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Spicules. (Text-fig. 14.) 

The only spicules are oxea, of varying shape 
and size, but not marked out into different 
types, as all intermediate conditions between the 
extremes can be found. 
They are very rarely quite straight, and 

sometimes very strongly curved, and not always 
regularly ; they vary considerably in length, 
and slightly in thickness in the full - grown 
specimens, but all stages of growth can be found 
in the sponge, and therefore all lengths and 
thicknesses. As a rule, those spicules which 
are very strongly bent are rather shorter than 
those which are straight. They are thickest 
in the middle and taper very slightly in each 
direction for a great part of their length ; 
the ends are of the typical irregular Axinellid 
shape and are sharply pointed. 

The length varies in apparently full-grown 
Eg odenthceanince spicules from 0°35 fm. to 0:43 mm., and the 

Spicules, x 250. thickness from 0-006 mm. to 0:01 mm. 

Family DESMACIDONIDA. 

Sigmatotetraxonida in which some of the microscleres are chelze (except 
where such have been lost by degeneration). 

Sub-Family EspereLiin®. 

Desmacidonidee without echinating spicules, and without fistular outgrowths 
of the sponge-body. 

ESPERELLA DENDYI, n. sp. (Text-fig. 15.) 
This remarkable species is represented by two specimens, one of which is 

very small. Neither is quite complete, each showing a large torn surface. 
The largest consists of a roughly triangular mass, which apparently grew in 
an upright position ; it measures 90 mm. high. The outer surface, where 
visible, is exactly like that of Hsperella murrayi, of the ‘ Challenger’ report 
(Ridley & Dendy (24)), being marked out into irregularly shaped areas by 
the peculiar meandering pore-grooves which are characteristic of these two 



332 MARINE BIOLOGY OF THE SUDANESE RED SEA. 

species. These pore-grooves are very well marked in the present species, 

quite as wellasin Esperella murrayi, and their skeleton is identical in structure 
with that of the ‘ Challenger’ species. 

The colour of the specimens in spirit is white with a yellowish tinge. 
The interior of the sponge is cavernous and rather lax, and the dermal 

skeleton is not so dense as in Esperella murrayi, otherwise the two species 
are almost exactly similar in skeleton arrangement. 

Skeleton. 

The main skeleton consists in huge bundles of monactinal megascleres 

which spread out on the surface to meet the adjacent bundles. The distance 
between the bundles immediately below the surface is about 1 mm. to 2 mm. 

on the average ; the bundles of spicules average 0°12 mm. to 0°13 mm. in 
diameter. In the interior of the sponge the spicular arrangement becomes 
much more confused, and the bundles are difficult to distinguish. Between 

these spicule-bundles occur large subdermal cavities irregularly arranged, into 
which open the channels from the pore-areas ; from these subdermal cavities 

there leads down into the interior of the sponge a system of large and very 
numerous canals. 

The whole tissues of the sponge are filled with enormous quantities of 
raphides and trichodragmata, with conspicuous rosettes of remarkable aniso- 

chelee near the surface. Small anisochelze of quite another type also occur in 

the sponge, scattered throughout the tissues, and especially abundant on the 
dermal membrane. 

Spicules. 

A. Megascleres. 
The only megascleres are styli which form the spicular bundles referred to 

above. They average 0°5 mm. long and 0:01 mm. in diameter. 

B. Microscleres. 
(a) Chele. (Text-fig. 15.) 

Scattered fairly plentifullvy about immediately below the surface are very 
large rosettes of palmate anisochelee of very striking form. These chele 
form the great distinction between this species and Esperella murray. The 

rosettes are about 0°12 mm. in diameter and contain numerous chele. The 
chele are characterised by the extremely stout and strongly curved shaft 
and by the comparatively large size of the smaller end. The chelee measure 
0:055 mm. to 0°06 mm. in length and 0°032 mm. wide at the widest point. 
Both median and lateral palms are present at each end, and the palms are of 
large size. The lateral palms of the larger end extend some way down the 

shaft in most cases. The shaft is oval in section and measures 0-01 mm. by 

0-006 mm. in major and minor diameters. 
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The smaller anisochele are not arranged in rosettes and are much more 

typicalin shape. They measure (:026 mm. in length. 
YEN The palms of the larger end are well developed, 

especially the median one, but they are very small 
indeed at the small end. 

i) j (6) Trichodragmata. 

We The trichodragmata occur in enormous numbers 

throughout the sponge; they measure 0:065 mm. 

to 0°08 mm. in length. ‘They are composed of 

numerous very slender raphides. 

‘ c) Raphides. Ah (c) Ray 
Hxtremely slender raphides also occur in large 

Fig. 15.—Esperella dendyi sys ) oes a ee ~~" quantities through the sponge. They are exactly 
Anisochele, x 450. : 

like the individual raphides of the trichodragmata. 

Locality. No definite locality is given, but the bottle bears a label “ Sponge 
Itrmnaliss he 

Distribution. Red Sea. 

EXSPERELLA EUPLECTELLIOIDES, n. sp. (PI. 3%. fig. 12 ; Text-fig. 16.) 

A single specimen of this remarkable sponge occurs in the collection. As 
the name indicates, the external form of the sponge is very similar to that of 
the Hexactinellid genus Kuplectella. 

The sponge is attached to its support by a small base measuring about 
35 mm. X 22 mm. in extent, but the actual area of attachment consists of an 

irregular surface, which appears to have been situated vertically and which 
does not entirely cover the base of the sponge. From this base the sponge 
grows erect, the lower part being curved abruptly to bring the sponge into 

this position. 
The body of the sponge consists of a hollow cylindrical tube, 200 mm. in 

height and about 100 mm. in diameter at the widest part, which occurs about 

halfway up. The cylinder is widely open at the top, the aperture being 

slightly oval and 75 mm. across. 
The wall of the eylinder consists of a coarse and very irregular reticulation 

of skeletal fibre, covered with sarcode. ‘This fibre consists of a core of 

spicules coated with spongin. The diameter of the fibres varies very much, 
some of them being very delicate, while the largest fibres, which occur towards 
the base of the sponge, reach 1:0 mm. in diameter, or possibly even more. 
The fibre reticulation is very irregular, and large and small fibres are mixed 
up together in such a way that it is quite impossible to call some primary and 
others secondary fibres. In fact, there does not seem to be any distinction 

between the fibres, save that of size. In the same way the meshwork made by 
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these fibres is very irregular, and the diameter of the holes varies from 
practically nothing to 5 mm. in diameter. Where this mesh is wide the 
sarcode coating the fibres frequently does not fill the spaces, so that large 
holes and cavities occur throughout the sponge-wall; but where the 
reticulation of the fibre is compact, the sarcode completely fills up the inter- 
spaces. Thus the sponge-wall consists of a number of tracts, of greatly 
varying size and irregular arrangement, where the sarcode around the various 

skeletal fibres has completely fused together, united to each other by similar 
tracts or by fibre-covered bars of sarcode, and between these tracts there occur 
large interspaces, transforming the wall of the sponge into a very irregular 
honeycomb. By the various spaces in the wall, the cavity of the interior of 
the sponge-cylinder is placed in communication with the exterior. 

The inner surface of the sponge-cylinder is comparatively smooth, though 
the sarcode tracts are covered with low ridges and small prominences, owing 
to the irregularity of the skeletal fibre. This fibre does not proliferate 
towards the interior of the sponge-cylinder, however, so that these irregu- 

larities of surface are confined to one plane, that of the surface itself. 
On the other hand, the outer surface of the sponge-wall is covered with a 

forest of protruding fibres, which branch out and anastomose with one another 

profusely. These fibres in their distal portions are almost bare of sarcode, 
and appear as small tree-like processes outside the general tissues of the 

sponge. 
The oscula are not easy to distinguish from the interspaces between sarcode 

tracts, but true oscula appear to be fairly common, irregularly scattered over 
the whole surface of the sponge. They are quite small, rarely exceeding 
1-0 mm. in diameter. They occur on the inside as well as the outside of the 

cylinder wall. Where pores could be distinguished, they were extremely 
numerous, scattered thickly and regularly over the dermal membrane of the 
sponge. They are quite small and appeared somewhat irregular in outline. 
They are not located in special pore-areas, and no special skeleton is present 

in connection with them. 

As stated above, the spicule-covered fibre which forms the main skeleton 
may reach a diameter of over 1:0 mm., and all sizes less than this maximum 
can be distinguished. The fibres are entirely filled up with spicules of various 
kinds, of which the most frequent by far are tylostyles, with considerable 
numbers of foreign bodies, chelee, and sigmata, and broken spicules mixed 

with them. The tylostyles and the broken megascleres, whether foreign or 
not, lie longitudinally and very regularly in the fibre, but the chelze and 
sigmata, and the non-spicular foreign bodies, which are usually quite small, 
lie entirely without orientation in the fibre. The spongin which coats the 
spicule is dull yellowish brown in colour, and even in the largest fibres does 
not greatly exceed the spicular bundle in diameter. In fact, spicules seem to 



R. W. H. ROW—REFPORT ON THE SPONGES: NON-CALCAREA. 33) 

be added during the whole life of the fibre, though no spicules seemed to 
occur just outside the spongin, as one would expect if this were the case. 

The branching of the skeletal fibre is very irregular and many anastomoses 
occur between the fibres in the deeper parts of the sponge-wall. On the 
outside of the sponge the fibres which extend furthest are often entirely free 
from any covering of sarcode, and the spicules do not project from the 

spongin. 
Outside these fibres megascleres are somewhat rare, but a few spicule- 

fibres entirely free from spongin occur. The spicules composing these fibres 

are always wholly tylostyles, exactly similar to those of the main fibres, and, 
as far as could be ascertained, in no way distinguishable from them, and they 
very rarely lie more than 5- or 6-serial in the fibres. Owing to the peculiar 

structure of the sponge-wall, no definite direction can be assigned to these 
fibres, but they nearly always have one end projecting from the sponge-wall. 

Tsolated tylostyles may also be occasionally found in the sponge, but these 

are very rare, and are not related to any definite part of the sponge. 

The microscleres are extremely numerous, and consist of small anisochelze 

and comparatively large sigmata. They are arranged quite irregularly in 

the sponge, and no anisochele rosettes occur. 

Spicules. 
A. Megascleres. 

The tylostyles referred to above are the only megascleres occurring in this 
species. They are somewhat small, straight, conical, and the shaft tapers 

gradually from the head to the apex. The head is typically Esperelline in 
shape, being oval, with the long axis of the head a continuation of the axis of 

the whole spicule. The length of the spicule varies from 0-157 mm. to 
0:21 mm., but by far the greater number of spicules approximate very closely 

to the latter measurement. 
The diameter of the shaft at its thickest point (close to the head) is 0:003 mm. 

in full-grown specimens, and very slightly under this in immature spicules. 

The head averages 0°007 mm. in length by 0°0045 mm. in greatest diameter. 
There is no difference in measurements between the tylostyles of the skeletal 
fibres and those scattered about in the sarcode. 

B. Microscleres. (Text: fig. 16.) 
(i.) Chelee. (Text-fig. 16, A.) 

The chelee occur scattered throughout the whole of the sponge, and entirely 

without orientation or definite arrangement, either in reference to the sponge 

itself or to one another. They are extremely numerous in all parts of the 

sponge. 
The chelee are palmate anisochelze of rather small size, with the “ palms” 

extremely delicate and difficult to distinguish. They measure 0-026 mm. long. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 97 
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In addition to these large forms there occur also larger numbers of smaller 
anisochelee, which are also scattered about without orientation or arrange- 
ment. They are apparently the young forms of the above anisochele, as all 
intermediate stages can be found. 

Gi.) Sigmata. (Text-fig. 16, B.) 
The sigmata are comparatively large and of typical C or S-shape. They 

are not nearly so numerous as the anisochele, but, like them, they are not 

on E 

Fig. 16.—Esperella euplectellioides. Microscleres, x 675. 

orientated at all in the sponge. They measure on the average 0°05 mm. to 
0:06 mm. across the curve, and about 0°1 mm. along the spicule itself. They 

are comparatively slender, being not more than 00012 mm. in diameter. No 
small or immature sigmata were seen. 

Locality. No locality is given. 
Distribution. Red Sea. 

HISPERELLA FISTULIFERA, n. sp. (Text-fig. 17.) 

The characteristic feature of the present species is the external form. It 
consists of an undivided basal portion, of considerable size and very irregular 
shape, from the surface of which arise large numbers of small tubular 
processes, each with an osculum at the summit. These processes frequently 
occur in groups arising from a common stalk, so that the whole group may 
possibly arise by the branching of a single process. They occur over the 

whole of the upper surface of the sponge, and also in considerable numbers 
on its sides. They invariably stand erect, those arising on the sides of the 
mass being sharply curved at their base so as to assume the vertical position 
immediately. 

These processes vary very considerably in length, but never appear to 

exceed J0 mm. when single, but a group of processes as a whole may reach a 



R. W. H. ROW—REPORT ON THE SPONGES: NON-CALCAREA. oat 

length of 25 mm. or even 30 mm. The largest complete specimen in the 
collection measures 120 mm. in length, 45 mm. in breadth, and 55 mm. high 

to the summit of the processes. | 
The surface of the sponge is smooth and even, and no reticulation can be 

seen on it. Under the microscope it is very minutely hispid, owing to the 
projection of spicules from it. 

The oscula are confined to the summits of the processes above described 
and are very small. When widely open (at any rate in my specimens) they 
do not exceed 0°8 mm. in diameter, and in most cases they do not measure 
more than 0°3 mm. to 0°5 mm. <A few of them are completely closed and 
invisible, the process being lipostomous. The pores are exceedingly minute 
and are scattered all over the sponge-surface. 

The colour is a dull yellowish grey, due doubtless to a large extent to the 
great quantities of mud the sponge has engulfed. 

The texture is very lax and soft, and the whole sponge is very fragile and 
easily broken. 

Skeleton arrangement, 

The skeleton consists almost entirely of rather sparsely and quite irregularly 
scattered tylostyles, but here and there occur slender 

A . : o8 
h spicular fibres, composed of spicules exactly similar to 

y) A those scattered throughout the sponge. ‘These fibres 
uf iM run irregularly in the sponge-body, even in the pro- 

cesses, but, as a rule, they tend toward the surface 

and finally project from it. In the processes they 
B also run more or less longitudinally. The number 

of rows of spicules composing them varies from 3 in 
\ small fibres to 6 to 8 in the largest. 

Tiree 17 : 
Esperella Jistulifera. Spicules. 

Microscleres : : A. Megascleres. 

eat ao aa The only megascleres which occur in this sponge 
are sub-tylostyli. They are very slender and always quite straight. The head 
is small and oval, and has its longest axis a continuation of the axis of the 
shaft of the spicule. The average length of the spicule is 0°25 mm. The 
thickest part of the shaft is close to the head ; from these the spicule tapers 
very gradually to a very fine point. The diameter of the spicule is about 
0-002 mm. at the thickest point, and that of the head 0:0025. 

B. Microseleres. (Text-fig. 17.) 

(i.) Chele. (Text-fig. 17, A.) 

The chelee are very small palmate anisochelee, which occur sparsely scattered 
about throughout the sponge. They do not form rosettes, nor are they more 

27% 
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plentiful in any one part of the sponge than.in another. They measure 
0°023 mm. in length, and 0:008 mm. in breadth in the largest examples. 

There are also present much smaller chelze, which are apparently the young 
forms of the above. All intermediate sizes can be seen. 

(ii.) Sigmata. (Text-fig. 17, B.) 

Like the chelze, the sigmata are not numerous in any part of the sponge, 

but they are somewhat more frequent than the former. They are not very 
regular in shape, showing very considerable variation in the amount of the 

curvature, and also in the abruptness of the curve. They measure 0:035 mm. 

to 0:04 mm. across the curve and from 0-001 mm. to 0:003 mm. in diameter. 

Locality. Suez. 

Distribution. Red Sea. 

ESPERELLA SUEZZA, n. sp. (Text-fig. 18.) 

This new species is represented by several specimens, all more or less damaged, 

owing to their very lax nature. Hach specimen consists of a mass of tissue 

showing only a small portion of the true external surface. Several are 
attached to horny Lamellibranch shells (probably Avicula). In those 
specimens where the external surface can be seen, it appears to be fairly regular 
and to be covered with small, very low, rounded prominences, which are on 

the average 5 mm. in diameter. 

The surface is apparently quite smooth and almost glabrous. 
The oscula and pores could not be made out in most of the specimens, but 

in one case a few small oscula were seen, measuring about 1 mm. in 

diameter. 

The colour in spirit is a dirty dark grey. 
The texture of the sponge is very lax, and the sponge is very easily broken 

into fragments. Nearly always, however, the sponge tears apart vertically. 
No further details of external appearance can be given owing to the 

fragmentary nature of the specimens. 

Skeleton arrangement. 

The main skeleton consists of spicular fibres, which lie very irregularly in 
the sponge. They do not form a reticulation of fibres, but le in sinuous and 
irregular lines throughout the sponge. They also do not seem to be very 
long, but frequently stop short abruptly. The fibres branch frequently, 

sometimes forming a tree-like group of fibres, but the fibres never anastomose 
with each other and some of them are very short. <A few fibres project from 
the surface. 

The number of spicules which go to form any fibre varies enormously, 

especially according to whether the fibre is near the surface or far from it. 
In the former case the fibres may contain only 2 or 3 rows of spicules, and 



R. W. H. ROW—REPORT ON THE SPONGES: NON-CALCAREA. 309 

rarely possess more than 5 or 6, while in the deeper parts of the sponge there 
may be 20 or 25 rows of spicules in each fibre. 

In addition to the spicular fibres, there also occur considerable numbers of 

scattered spicules throughout the sponge. They are exactly similar to those 
found in the fibres. 

There is no special cortical skeleton. 

Spteules. 
A. Megascleres. 

The only megascleres present are tylostyli, which possess well-marked 

heads. The spicule is fairly stout, evlindrical, and the shaft is thickest close 
to the head, from which point it gradually tapers down to a very fine point. 
The spicules are always quite straight. They measure from 0°32 mm. to 

Fig. 18.— Esperella suezza. Microscleres: A x1000; B & C x675. 

0:33 mm. in length and 0:004 mm. in diameter at the thickest point in the 
shaft. The head, which is oval, measures 0°005 mm. in diameter. 

B. Microscleres. (Text-fig. 18.) 
(i.) Chele. (Text-fig. 18, A.) 

The palmate anisochele are very abundant, occurring in large numbers 
throughout the sponge. They do not form rosettes. They are not very 
large, and the length of the largest specimens does not exceed 0:04 mm. 

Small forms are very numerous indeed. 

Gi.) Sigmata. (Text-fig. 18, B.) 
The sigmata are large, and are present in the sponge in enormous numbers, 

so that in some places they almost form a solid mass. For the most part they 
are C-shaped, but occasionally specimens may be seen contort. The average 
length of the sigmata, measuring across the curve, and not along it, is 
0:07 mm., and the diameter of the spicule 0-004 mm. 

Sigmata are occasionally found in which one of the ends is malformed, 
either swollen, or knobby, or possessing one or more excrescences or rays 

upon it. Typical examples are shown in the text-figure. 
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(iii.) Toxa. (Text-fig. 18, C.) 

The toxa are very large, but not numerous. The amount of curvature 
varies considerably, and also the abruptness of the curve. For almost its _ 
whole length the toxon is very slender, so slender that the diameter cannot 
be accurately measured, but at the centre of the bow it swells out into com- 
parative stoutness. The ends of the spicule taper off to so delicate a point 
that it is almost impossible, when examining the spicules in sitw, to ascertain 
the exact point at which they end ; and in boiled-out preparations they are 
invariably broken. For this reason the lengths given here are only to be 
considered approximate. The length varies very considerably, from 0°31 mm. 
to 0°21 mm. The diameter at the centre is 0°001 mm., while the greater part! 
of the spicule does not exceed 0:00025 mm. in diameter. 

Locality. Suez. 

Distribution. Red Sea. 

ESPERELLA ERYTHRHANA, n. sp. (Text-fig. 19.) 

The present species is represented by four specimens all growing over 
masses of calcareous Polyzoan tubes. In Mr. Crossland’s notes they are 
described as follows :—‘‘ Patches of a very delicate branched Polyzoan, and 

with this Sponges, Compound Ascidians, &c.” 
Neither of the specimens is large, the largest measuring 65 mm. long, 

52 mm. wide, and 25 mm. high. They are unattached to any foreign body, 

but apparently are loosely embedded in mud. The whole mass is quite 

amorphous, and no definite external form can be assigned to it. 
The surface is smooth, but irregular, for branches of the Polyzoan project 

here and there all over the sponge, and in other places branches just beneath 

the dermal membrane cause projections and ridges to appear on the sponge- 
surface. Where the polyzoan is absent the surface is perfectly smooth 

and even. 
The oscula are very small, not exceeding 0°5 mm. in diameter. They are 

very inconspicuous, and can only be distinguished on the surface by means 
of alens. They are very numerous and are scattered fairly evenly over the 
whole sponge surface. 

The pores are large, measuring from 0:15 mm. to 0:2 mm. in diameter. 
They occur in large numbers everywhere on the outside of the sponge, 
usually scattered singly, but occasionally in small groups. These groups, 
however, never form true pore-areas. 

The colour is dark grey-brown in spirit. 
The texture of the sponge is lax, and where it is not held together by the 

polyzoan it is very easily torn. The whole mass, however, is firm and fairly 
resistant, since the polyzoan tubes serve as a supporting framework. 
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Skeleton arrangement. 

The main skeleton consists of a large number of spicular fibres, which run 
irregularly in the sponge. In the central parts of the sponge the fibres are 

very stout and frequently contain 30 or even more rows of spicules. As they 
get nearer the surface they frequently branch, and each time the branches into 
which they divide are smaller than the parent fibre, so that at the surface the 

average number of rows of spicules in a fibre does not exceed three to five. 
The general tendency of the fibres is to run more or less toward the surface, 
but the individual fibres show very great irregularities of position. The 
various fibres never anastomose with one another, and rarely cross, and their 

frequent branching when near the surface results in a tree-like appearance, 
when seen in a section. The spicules are sometimes arranged in a slightly 
plumose fashion in the fibres, especially in the large ones. 

A oe 
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ee 

Fig. 19.—Lsperella erythreana, Microscleres, x 500. 

At the surface of the sponge the fibres expand into loose brushes, about 

0°15 mm. wide on the average, and containing possibly 20 to 25 spicules. 
The dermal membrane is protected by a delicate, though irregular reticu- 

lation of spicular fibre. These fibres run without any orientation (save that 
they are necessarily longitudinal) over the surface of the sponge, and usually 

contain two or three rows of spicules, very rarely four or five. They do not 

branch or anastomose with one another. 
The dermal membrane also contains a few anisochele rosettes. 
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Spicules. 
A. Megascleres. 

The only megascleres occurring in this sponge are subtylostyli, and there is 

no difference either in shape or measurement between the spicules of the 

dermal reticulation of spicule fibre and those of the main skeleton. 
They consist of a long slender shaft, with a very slightly developed head 

at one end, and have a very fine point at the other. The thickest part of the 

shaft is about halfway along the spicule, and from this point the shaft 

gradually tapers towards either end. ‘The head is very small and oval in 
shape, with its longer axis a continuation of the axis of the spicule-shaft. 

The length of the spicule varies from 0°32 mm. to 0°33 mm., and the 

average diameter of the shaft at its thickest point is 0004 mm. The diameter 

of the head varies from 0-004 mm. to 0°0045 mm. 

B. Microscleres. (Text-fig. 19.) 
(i.) Chele. (Text-fig. 19, A.) 

The chelz are confined almost entirely to the dermal membrane, where 
they occur in conspicuous rosettes, measuring 0°07 mm. in diameter. The 
chelee are palmate anisochele, and their length is usually from 0:024 mm. to 

0:036 mm. The width of the chela is on the average 0:0115 mm. 

A large number of small chelze were seen, some being isochele, and 
varying very much in size, in all parts of the sponge. They do not form 
rosettes, and were usually scattered about singly. Their average length is 

0-015 mm. 

(ii.) Sigmata. (Text-fig. 19, B.) 
The sigmata are not very plentiful, but occur in all parts of the sponge. 

They are usually C-shaped, but also can be found contort. They vary con- 

siderably in size and to some extent in shape. They measure from 0°05 mm. 
to 0:075 mm. across the curve of the sigma, and their diameter does not 

exceed 0-002 mm. 

Gis) eloxas i (exits ©.) 
The toxa are very few in number, and only occur in the deeper parts of 

the sponge. They are strongly bowed, and very slender throughout their 
length, so much so that at the extremities it is very difficult to determine the 
ends of the spicule with accuracy. Their average length is 0°09 mm., and 
their diameter less than 0°0005 mm. 

(iv.) Raphides. 
Numerous very slender hair-like oxea occur throughout the sponge. It is 

not possible to say for certain whether they are young oxeote forms of the 
regular styli or true raphides. They vary in length from 0:02 mm. to 
0:15 mm. Their diameter rarely exceeds 0°:001 mm. : 

Locality. Khor Shinab. 

Distribution. Red Sea. 
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Sub-Family Eoryoninz. 

Desmacidonide in which some of the megascleres take the form of spined 
styli, originally developed as echinating spicules of the skeleton fibre or 

projecting at right angles from the substratum. 

MYXILLA ISODICTYALIS (Carter). 

Synonymy :— 
1882, Halichondria isodictyalis, Carter (4). 

There is a small fragment of this species in the collection, which, though 

extremely small and fragmentary, is easily recognizable as this species by its 
skeleton arrangement and spicules, which agree with Carter’s original 

description in every particular. 

Locality. Suez mud-flats. 

Dhestribution. Red Sea, Acapulco. 

MyYXILLA CRATERA, n. sp. (PI. 8%. fig. 13; Text-fig. 20.) 

This new and remarkable species is represented in the collection by a 
considerable number of specimens, all of which are very similar in external 

appearance. They each consist of a cushion-like mass of rather irregular 

shape and varying size, attached to some foreign body by a large base. The 

largest specimen measures 50 mm. by 32 mm.,and is 25 mm. high from base 

to summit. 
The surface is covered thickly with small crater-like projections, which are 

pore-areas, and which measure about 2 mm. to 3 mm. in diameter on the 

average. 
Each pore-area is raised on a more or less circular wall from the regular 

surface of the sponge, and this wall is usually about 0°7 mm. high. Inside 

the cone thus formed, but rather below the top of the wall, a membrane is 

stretched, in which are pierced a very large number of pores of small size. 

(There are sometimes hundreds of minute pores in a single pore-area.) 

Below the membrane is a large cavity, above the surface of the sponge, and 

occupying almost the whole of the inside of the crater-like process. At the 

level of the general surface of the sponge there is another membrane, this 

time apparently sphinctrate, which can close (presumably) the entrance to 

the inhalant canals, which run directly down from these “ pore-cones” into 

the interior of the sponge. 

These pore-areas, as can be seen in the photograph (PI. 37. fig. 13), are 

packed together thickly over the whole surface of the sponge. They extend 

right down the sides of the cushion to the base. | 

The oscula are small, and are provided with special cones like the pore- 
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areas. In this case, however, the sieve-membrane stretched over the pore- 

area is replaced by a sphincter-membrane. The oscula usually measure 
about 1°5 mm. to 2:0 mm. in diameter. 

The colour is yellowish white in spirit. 

The texture is firm, resistant, and hardly at all compressible. 

Skeleton arrangement. 

The main skeleton consists of a very dense and quite irregular mass of 
spined styli, lying in the sponge entirely without orientation. Here and 
there a few spicular fibres can be seen, but these fibres are very few and are 

not oriented, so that it seems probable they are but 
accidental, owing to the spicules lying parallel in- 

stead of irregularly at that particular spot. 

At the surface of the sponge tylote spicules are 
met with. In the actual dermal surface, between 

the “ pore-cones,’’ both tylota and acanthostyli occur, 

promiscuously mixed with each other, and tylota are 
also found below the surface, but alwavs near it. 

The pore-cones are supported by a special skeleton, 

composed entirely of tylostyles, and the oscular cones 
have an exactly similar skeleton. The wall of the 
cone is supported by numerous dense bundles of 

tylota, arranged vertically in the cone-wall. These 
bundles are about 0°15 mm. in diameter, and the 

spicules in them are very densely packed. They are 
separated from each other by a width approximately 
equal to the diameter of the bundle. In the sieve- 
membrane there frequently occur single tylota and 
large numbers of chele, but there is no special 

Fig, 20.—Mywilla cratera skeleton. 

Spicules, x 650. 

Spicules. (Text-fig. 20.) 

A. Megascleres. 
(i.) Tylota. (Text-tig. 20, D.) 

Rather long, slender tylota, with a slight but curiously shaped head. In 

no part is the head of much greater diameter than the shaft of the spicule, 
but it is quite definitely, if slightly, larger than it; but instead of being 
rounded off on the distal side, the head is occasionally almost sharply 
pointed. The tylota are confined to the dermal membrane and adjacent 
parts. Length 0°23 mm. on the average; diameter 0:003 mm. Diameter 

of head 0:004 mm. 
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(ii.) Styles. (Text-fig. 20, A.) 
All the styles have spines on them, both at the surface and in the interior 

of the sponge, but both in amount of spinulation and in the length of the 
spines considerable variation occurs, the spicules nearest the surface being the 
most spiny, both in number and length of spine. Great variation also occurs 
in the length of the spicule, those in the interior of the sponge being much 
larger than those near the surface. Thus the largest spicules have the fewest 
spines and vice versd. The length of the styles varies from 0:1 mm. to 
0-24 mm. The diameter of the head, excluding spines, is on the average 
0:01 mm. 

B. Microscleres. 

G.) Chele. (Text-fig. 20, B.) 

The chelee are tridentate isochelee, and they occur chiefly on the sieve- 

membranes of the pore-areas and near the dermal surface of the sponge. 
They also occur in large numbers among the tylota forming the skeleton cf 
the pore-areas, and in the sphincter-membranes over the inhalant canals. 

They are all similar, and measure 0:02 mm. in length. The diameter of the 

shaft is 0°0036 mm. 

Gi.) Sigmata. (Text-fig. 20, C.) 

A few sigmata occur scattered about in the sponge. They are very slender, 
C-shaped or contort, and usually measure about 0°02 mm. in length. 

Locality. No locality is given, the bottles containing the specimens being 
merely labelled “ Sponge Trials 1.” 

Distribution. Red Sea. 

MYXILLA TENUISSIMA, n. sp. (Text-fig. 21.) 

There are three specimens of this species in the collection. Hach of them 
consists of very thin lamelle covering over a mass of calcareous and siliceous 
débris, but whether the sponge gathers these fragments together during its 
growth, it is impossible to say. In most parts the lamella covering the débris 
is extremely thin, often not exceeding 0°05 mm. in thickness, but occasionally, 
in crevices or between two pieces of débris not close together, the sponge may 
have a thickness of 0°3 mm. or even 0°5 mm. ‘The largest specimen forms 
an irregular mass 30 mm. x 25 mm. and is 25 mm. high. 

The surface is quite smooth and even, but under the microscope it can be 

seen to be very minutely hispid, owing to the projection from the surface of 
the points of the acanthosty li. 

The oscula and pores could not be made out. 

The colour of the specimens in spirit is a dense black, the pigment being 
contained in immense numbers of spherical or stellate cells, which oceur 
throughout the sponge. Frequently these pigment-cells are arranged in 
bands along the surface of the sponge, but the meaning of this could not be 
ascertained. 
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Skeleton arrangement. 

The main skeleton, which is also the dermal skeleton, owing to the peculiar 
character of the sponge, consists of an irregular reticulation of spicular fibres, 
which run tangentially just under the surface of the sponge. The spicules 
composing them are tylota, and there are usually several (six or eight) rows 
of spicules in the fibres. These fibres run quite irregularly, but do not seem 

to branch or anastomose. 
In addition to these spicular fibres, there occur very large 

numbers of spined styli, which are arranged vertically to the 
surface. They occur scattered singly over the sponge surface 
and are fairly evenly and regularly distributed over the whole 

sponge. Asarule, they project for about half their length 

from the sponge surface. 

Spicules. (Text-fig. 21.) 

A. Megascleres. 

(i.) Tylota. 
The tylota are straight, slender spicules, with very slight 

heads. As was noticed in Mywilla cratera, the distal ends of 

the head are pointed instead of being rounded, and in the 

present species it is even more noticeable than in the former. 
They are, as a rule, about 0°16 mm. long, and the shaft, which 

is of almost the same thickness for the whole of its length, 
measures 0002 mm. in diameter. The head does not exceed 
0:003 mm. in diameter in most of the specimens, but a few 
were seen with large swollen heads, very similar to those of 
Suberites. These spicules are probably foreign. 

(ii.) Styles. 
The styli are all thickly covered with fairly long spines, 

Fig, 21.—Myailla 
tenwissima. ; ; 

Spicules, x 650. towards the head. They vary very considerably in length, 

probably owing to the variation in thickness of the sponge- 

and throughout their whole length; also the spines are largest 

film, and all measurements of length may be found between 0°05 mm. and ° 

0115 mm. The diameter of the head of the spicule, excluding the spines, 

measures 0-004 mm. 

B. Microscleres. 

The only microscleres present in this species are tridentate isochelee, which 

occur sparsely scattered throughout the sponge. The shaft of the chela is 

curved, almost bow-shaped, and the head is well developed. The chela 

measures 0°02 mm. to 0°024 mm. in length. 

Locality. All three specimens were obtained in Suakin Harbour, in 

5 fathoms of water. 

Distribution. Red Sea. 
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OPHLITASPONGIA (?) ARBUSCULA, n. sp. (PI. 39. fig. 22; Pl. 40. fig. 25 ; 
Text-fig. 22.) 

This species has been created for the reception of two large tree-like 
specimens which were obtained together from a locality not stated. Hach 

specimen consists of a considerable number of long irregular branches, which 
themselves branch irregularly, arising (and presumably growing more or less 
erect) from a small base. In the larger specimen the exact size and 

character of the pediment cannot be ascertained, as a portion of it is broken 
away, but the portion remaining measures 28 mm. by 15 mm. From this 

base four branches arise immediately, and there is no undivided basal portion 

of the sponge save the flat thin and encrusting pediment itself. The 
smaller specimen is even more incomplete than the larger, and in this case 

the pediment is entirely wanting. 
The branches which form the sponge are irregular in shape, but usually 

more or less cylindrical. Numerous prominences and swellings occur on 
them, however, and here and there short processes arise from them which 
are apparently the commencements of new branches. The actual size of the 
branches also varies. The largest reach an extreme length, in the larger 

of the two specimens, of about 500 mm., but their fairly frequent branching, 

and the junctions which occasionally occur between contiguous branches, 
and also the manner in which the branches lie tangled up together, tend to 

diminish very considerably the height of the actual specimen. The branches 
vary in diameter from 5 mm. to 10 mm. 

The outer surface of the sponge is harsh and often gritty, owing to the 
frequent occurrence of an incrustation of foreign bodies upon it. These are 
mostly sand-grains and minute coral fragments, but an encrusting polyzoan 

also grows over the sponge. The actual surface of the sponge is quite 
smooth, being covered by a very delicate dermal membrane, but it is covered 

with slight prominences and low ridges, owing to the pushing up of the 
dermal membrane by skeletal fibres lying just below. However, there are 
no actual projections of either fibre from the surface, but the spicules project 

very slightly and render it minutely hispid. 
Both the specimens are apparently lpostomous, no oscula being distin- 

guishable on either. The pores are very numerous and small, and are 
scattered all over the sponge surface, there being no special pore-areas. 

The colour of the sponge is described by Mr. Crossland as “ brick-red ” 
during life, in spirit it is dark brown-black on the outside and orange- 
brown within ; the spirit in which the sponge has been preserved is coloured 

bright orange-red. 
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Skeleton arrangement. (Pl. 40. fig. 25.) 

The main skeleton consists of a dense reticulation of spicule-cored fibre, 
and of spicules scattered irregularly about throughout the sponge. The 
fibres are strongly coated with spongin and the reticulation is very close. 
There cannot be made a distinction into primary or secondary fibre, no 

separation of the fibres into groups being possible either in direction or size, 
for the reticulation, although the fibres are unoriented, is fairly regular, and 

they are all of equal size. The fibres average 0:08 mm. in’ diameter, but 
where a junction between two or more fibres occurs there is a slight swelling 

into a knob, which usually measures 0°12 mm. in diameter. The spongin 
coating the fibres is made up of a series of layers, and the divisions between 
the various layers can very easily be seen. 

The dermal skeleton consists of dense brushes of spicules, typically 
arranged fanwise at right angles to the surface of the sponge, but also 
frequently almost tangential in direction. As a result, the dermal skeleton 
forms a dense felting over the surface of the sponge. 

Spicules. (Text-fig. 22.) 

A. Megascleres. (Text-fig. 22, A.) 
The whole of the megascleres are subtylostyles, and the spicules of the 

fibres are not distinguishable either in size or shape from those of the dermal 
skeleton or those scattered throughout the sponge. In 
almost all the fibres they form a slender core, being 
usually arranged 2- to 3-serially; but in some fibres 

they are uniserial, or in rare cases even entirely 
absent. They are frequently arranged in a slightly 
plumose manner within the spongin-fibre, but they 
never project outside it. Thus, although true echi- 
nating spicules are entirely absent in this species, they 
seem to retain some slight indication of Hctyonine 
affinity. 

The spicules are slender, frequently curved, and, not 

always uniformly throughout their course, they seem 
to follow the curve of the fibre. They almost always 
possess slight heads, which are oval, with the long 
axis of the head a continuation of the axis of the 

{ spicule. The size varies considerably, and spicules 
Fig. 22. in the fibres seem to attain slightly larger dimensions 

Ophlitaspongia than those outside them, but this difference is very 

arbuscula. slight and may not be so in all parts of the sponge. 
Spicules, x 250. The length of the average spicule is 0°3 mm., but 

Specimens measuring as much as 0°33 have been seen. Their diameter 
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does not exceed 0:002 mm. at the thickest part of the shaft, which is of 

equal diameter for almost the whole of its length ; the head measures on the 
average 0:0025 mm. in diameter. A few spicules occur with oxeote or 

stylote ends. 

B. Microseleres. (Text-fig. 22, B.) 
The microscleres present in this species are toxa and are of extreme rarity, 

a single toxon being only found at long intervals during a careful search. 
That they acutally belong to the sponge is, however, shown by the facts 
that they are all exactly similar and that no other foreign bodies occur in 

the sponge. 
They are straight for most of their length, being sharply bowed in the 

centre, and they taper very gradually from the centre to each end. The 
actual ends are so delicate that it is a matter of considerable difficulty to 
ascertain the exact end to the spicule. They measure in length 0°06 mm., 

and are 0:0015 mm. wide in the centre. 

Locality. No definite locality is given for these specimens. 

Distribution. Red Sea. 

OPHLITASPONGIA (?) HORRIDA, n. sp. (PI. 40. fig. 26 ; Text-fig. 23.) 
The present species is very similar in its general character to the previous 

one, but differs from it in external form, in the character of the skeletal 

reticulation of spongin-fibre, and also in the shape of the toxa. 

The single specimen which represents this new species consists of a low, 

irregularly branching mass, creeping on coral and calcareous shells, from 
which arise at frequent intervals stout and short processes which frequently 
branch. The length of these processes between points of branching rarely 
exceeds 15 mm. The processes themselves and the branches into which 
they divide are stout and rather irregular in shape; they are usually about 
10 mm. in diameter, but are flattened and somewhat strap-shaped, in 
which case their greater diameter may be 15 mm. or 18 mm. and the 

shorter 5 mm. 
The surface of the sponge is smooth, but not glabrous, as it is echinated 

by the projecting ends of the spicules of the dermal skeleton. 
The oscula are numerous and very minute, not exceeding 0°2 mm. in 

diameter ; they are scattered irregularly over the whole surface of the 

sponge. 

The pores are scattered, very numerous, and small. 

The colour of the sponge is yellowish grey in spirit. 
The texture is firm, almost hard; it is somewhat compressible and very 

resilient. The sponge can be cut fairly easily, but torn with great difficulty. 
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Skeleton arrangement. (PI. 40. fig. 26.) 

In general, the skeleton arrangement is very similar to. that of Ophlita 

spongia arbuscula, above described. ‘There is the same dark-orange spongin- 

fibre feebly cored with monactinal megascleres, and the same large numbers 
of spicules scattered about throughout the sponge. There is also present 
a dermal skeleton, even more dense than in the former species. It consists 

of brushes of spicules, whose ends project from the surface, and which are 
densely matted together. There are, in addition, large numbers of spicules 

lying in a tangential position, and others which occupy positions intermediate 

between the radial and tangential, so that the whole makes a very dense 
felt-like covering to the exterior of the sponge. Frequently, also, large 
sand-grains occur either enmeshed in the dermal skeleton or else lying 

immediately below it. 

b 

Fig. 23.—Ophlitaspongia horrida, Spicules, x 315. 

The reticulation of the spicule-cored spongin-fibre of the main skeleton 

is much less regular than in O. arbuscula, and the mesh is elongated and 

varies so much in size that it is almost impossible to give an average. As 

limits 0-2 mm. and 1:5 mm. may be suggested. 

The fibres cannot be differentiated into primary and secondary, either by 
their spiculation or their size. They vary very little in size or in the 

number of spicules they contain, the diameter of the fibre being usually 

0:09 mm., and the spicules in the fibre being 4- to 7-serial. The spicules 
are arranged in a very slightly plumose manner. 



R. W. H. ROW—REPORT ON THE SPONGES : NON-CALCARHEA. Bll 

Scattered spicules occur in enormous numbers throughout the sponge, and 
lie without the slightest orientation, either with regard to the sponge itself or 
the spongin-fibres. 

Spicules. (Text-fig. 23.) 

A. Megascleres. (Text-fig. 23, A.) 

The only megascleres are substylostyli. They are rather long, slender 
spicules, with a small and inconspicuous head. They are nearly always 
quite straight, but sometimes slightly and regularly curved. The average 
length is 0°3 mm. in the full-grown specimens, but many may be met with 
much shorter than this. The greatest diameter of the shaft is near its 
middle point, from which spot it tapers gradually towards the head at 
one end and to a sharp point at the other. The diameter of the spicule 
varies from 0-002 mm. to 0°0025 mm. at its widest point; the diameter of 
the head is usually 0°0025 mm. A few specimens can be found sharply 
pointed at each end, but these are probably immature specimens. 

B. Microscleres. (Text-fig. 23, B.) 

The only microscleres met with in this species are toxa. They are 

extremely rare, and only a very few have been seen. They are very delicate 
throughout their length, but strongly bowed at the centre. The length is 

0-2 mm. on the average, and the diameter less than 0:0005 mm. 

Locality. “ Dredged in 9 fathoms from a bottom of coarse sand with shells 

and coral, immediately off the south-east corner of We Shubuk.” 
Distribution. Red Sea. 

OPHLITASPONGIA (?) DIGITIFORMIS, n. sp. (PI. 87. figs. 14, 15.) 

There occur in the collection two specimens of this rather striking species. 
One of these specimens is complete, but the other consists merely of a single 
long cylindrical process, apparently broken off from a large specimen. Both 
the specimens were obtained at the same time. 

The large specimen stands erect on a small oval base, which measures 

39 mm. by 25mm. The basal portion of the sponge is undivided, and is in 
the form of a somewhat oval cylinder, about 80 mm. high and 65 mm. in 
breadth at its widest point. From front to back the diameter of the cylinder 
never exceeds 30 mm. 

From the top of this basal portion arise three large digitiform processes, 
of perfectly uniform diameter throughout their length, which stand upright 

side by side. In section these processes are circular, and two of them 

measure 28 mm. each in diameter ; the third, which is smaller, only measures 

15 mm. in diameter. The two large processes measure 230 mm. in length 
from base to summit. These processes do not branch, in the ordinary sense 
of the term, but from a swelling on the side of one of the large processes 
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there arises a fourth short process, which lies parallel to the others throughout 
its length. 

The surface of the sponge is slightly irregular, being covered with low 
ridges or slight swellings. These prominences occur both on the basal 
undivided portion of the sponge and also on the digitiform processes. They 
are arranged quite irregularly, and entirely without relation to each other. 

The actual surface of the sponge is quite smooth and covered with a very 
delicate dermal membrane, which is not supported by a spicular skeleton. 
This dermal membrane has been rubbed off in many places, and here the 

surface appears finely reticulate with apertures between the meshes. 
The oscula are very numerous and occur all over the surface of the 

specimen, their arrangement being quite irregular. On the large processes 
as many as 20-25 oscula occur, and about the same number on the undivided 

basal portion of the sponge. They are fairly large, and measure 5 mm. 
or 6 mm. in diameter. An oscular sphincter membrane can be seen in some 

cases. The pores are small, very numerous, and scattered over the whole 
surface of the sponge. 

The texture of the sponge is like that of Kuspongia ; it is firm, very tough 
indeed, and difficult to cut, but easily compressible and also resilient. The 
sponge is also very soft to the touch. 

The colour is dark brown throughout the sponge in spirit. 

Skeleton arrangement. (PI. 37. fig. 15.) 

The skeleton consists of a very fine-meshed network of spicule-cored 

spongin-fibre, the meshes of which are of but little greater diameter than the 
the length of a spicule. 

Radial primary fibres can be distinguished, in which the spicules usually 
lie 3- to 4-serial, and these primary fibres occur regularly throughout 
the sponge about 0°12 to 0°2 mm. apart. They run straight from the centre 
to the circumference of the sponge, and occasionally divide into two. Occa- 
sionally smaller primary fibres arise from these, in which the spicules 
are only 2- or 3-serial, but as these separate from the parent fibre they 
become larger, and then take on the characters of the primary fibres 
themselves. 

Between these primary fibres there isan elaborate reticulation of secondary 
fibre, usually with the spicules lying uniserially, which forms an extremely 
regularly rectangular meshwork, the diameter of the meshes of which varies 
from 0:12 mm. to 0°16 mm. These fibres are but little less in diameter 
than the primary fibres, as the spongin is considerably more developed in 
comparison. 
A few spicules are scattered here and there outside the fibres. 
There is no special cortical skeleton. 
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Spicules. 

The spicules consist entirely of megascleres and are extremely slender. 
They are nearly always styli, but considerable numbers of oxea also occur, 
and the smallness of the diameter of the spicule frequently makes it very 
difficult to distinguish between them. They vary in length from 0:11 mm. 
to 0:13 mm., and average 0:0025 mm. in diameter. 

Spongin. 

Spongin is present in large quantity, the fibres being usually fully 
0-04 mm. in diameter. 

Locality. The two specimens were obtained at Shab-ul-Shubuk. 

Distribution. Red Sea. 

Sub-Family TEDANIINA. 

Desmacidonidee in which the megascleres are tylota and which do not 

possess echinating spicules. I 8 

TEDANIA ASSABENSIS, Keller. 

Synonymy :— 

1891. Tedania assabensis, Keller (18). 

1892. Zedania sp., Topsent (32). 

This species is represented by three large and complete specimens and a 

considerable number of fragments. The complete specimens are large, sub- 

spherical, cushion-like masses, whose diameter is about 120 mm., and whose 

height, from base to summit, is 80 mm. The under surface is smooth but 

slightly corrugated, but the upper surface is covered with the small foliaceous 
processes which are characteristic of the species. The fragments are, as a 
rule, about 25 to 30 mm. each way, and do not possess either the shape or 

the characteristic processes of the larger examples. That they belong to 
the same species as the complete specimens is, however, made evident by 
their spiculation. 

The colour of the sponge in life has been noted by Mr. Crossland in the 

case of the complete specimens as ‘“ vermilion.” The specimens described 
by Topsent (32), but not specifically named by him, are similarly coloured, 
in this case the term employed to describe the shade being “ orangées,” and, 
I think, without any doubt, belong to this species, as Topsent himself 

suggests. The colour of the specimens in the Crossland collection in spirit 
is white. 

The spicules are tylota, with their swollen ends minutely spined. 
Localities. Suez mud-flats (complete specimens), Suakin (fragments). 
Mnistribution. Red Sea ; Bay of Jibouti. 

28* 
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Family AXINELLIDA. 

Sigmatotetraxonida in which the microscleres have usually been entirely 
lost by degeneration ; the megascleres are usually, in part or entirely, stylote ; 
the skeleton arrangement is usually, but not always, plumose ; and there are 

no spined echinating styli. 

HyYMENIACIDON CALCIFERA, n. sp. (PI. 38. fig. 19; Text-fig. 24.) 

There are two specimens cf this new species in the collection, each of 
them growing over a mass of calcareous Lamellibranch shells and coral. 
The sponge forms a rather thin sheet over the coral and shells and is easily 
stripped off. The largest specimen measures 50 mm. by 50 mm. The film 
of sponge varies from 1 to 6 or 8 mm. thick. 

The surface (PI. 38. fig. 19) is irregular, and covered with slight pro- 
minences and depressions, and also exhibits in parts a coarse and very 

irregular reticulate appearance, due to the skeleton arrangement. An 

examination of the photograph will, however, convey a better impression of 
the appearance of the surface than a written description possibly can. 

The oscula are fairly numerous, usually rather small, and scattered 

irregularly over the surface. Here and there large oscula occur measuring 
3mm. to 5 mm. in diameter, but the average size of the oscula does not 

exceed 1 mm. 
The pores are very numerous and are not confined to special pore-areas. 

Tn some parts of the sponge no pores could be seen, but in others they were 
very plentiful, especially in those parts of the specimen which had a reticulate 
appearance. They are very small, and do not exceed 0-1 mm. in diameter. 

The colour of the sponge in spirit was a clear chalk-white. 

The texture is rather lax, and the film of sponge when stripped from its 
support is limp and easily injured. 

Skeleton arrangement. 

The main skeleton consists of an irregular reticulation of spicule-fibres, 

which are quite small and scattered in most parts of the sponge, but 

which here and there in the sponge are much larger and form a 
definite, but irregular reticulation. In this case the spicules composing the 

fibre may be as many as 10- to 15-serial, but usually they do not lie more 
than 5-serial in the fibre. At the surface these fibres usually project very 

slightly. 
The most curious and characteristic feature of the sponge lies in the fact 

that there is a distinct dermal skeleton formed of calcareous aster-like 

spicules. These forma dense and regular covering over almost the whole 

surface of the sponge, and apparently never le more than one thick. It 

does not seem reasonable to suppose that these spicules are formed by the 
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sponge, and one can only suppose that they are foreign bodies taken up by 
this sponge as others take up sand-grains for the same purpose. A noticeable 
difference between the two cases occurs, however, in the fact that these 
calcareous spicules occur well below the dermal membrane, and not as a 

superficial layer at the surface of the sponge. 
A careful examination of the whole specimen has entirely failed to find 

any animal at all which might have produced these spicules, 
but Mr. Crossland’s notes (quoted below) show that com- 

pound Ascidians occur here as well. 

Spicules. (Text-fig. 24.) 

The spicules of the sponge (omitting the dermal cal- 
careous asters) are all tylostyles, with usually a straight 
shaft and well-developed oval head. The shaft tapers very 

: | gradually from its thickest part, which is about the middle 
of the spicule, towards the head, and rather more sharply 

mt (though still gently) to the pointed end. 
| | The spicules vary from 0°1 mm. to 0°15 mm. in length, 
| and average about 0:0015 mm. to 0:0025 mm. in 
| diameter. 

Caleareous asters. 

ae ee, These bodies vary very much in the number of rays they 
19. 24. . 2 : : 

BAL Wee. possess, some only possessing 6 or 8 rays, while in others 
Hymeniacidon 
oleae there may be 50 or even more. They are much more like 

Spicules, x 350, some of the calcareous asters of some Ascidians than like the 

siliceous asters of the Astrotetraxonida. They vary in 
diameter from 0-016 mm. to 0:022 mm. 

Locality. “From the under side of a buoy in Suakin Harbour. They, 
with Compound Ascidians and Barnacles, here enter into competition with 

M. vulgaris (Pearl Oyster) and prevent its attaining a profitable age.” 
Distribution. Red Sea. 

HYMENIACIDON ZOSTER, n. sp. (Text-fig. 25.) 

This new species is represented by several specimens, all growing on the 
stems of Zostera plants, and usually at the nodes. 

The largest specimen is a small, rather irregular, but somewhat rounded 
mass, which is growing in a fork of the stem, and evidently gradually 
spreading up and down the stems of its support. The greatest diameter of 
the mass is about 25 mm. 

The surface is smooth, but here and there spicular fibres project, which 
are easily visible to the naked eye, and which may project a considerable 
distance. 

The oscula are numerous but small, and do not measure more than 



356 MARINE BIOLOGY OF THE SUDANESE RED SBA. 

1:0 mm. in diameter, asarule. They occur scattered in considerable numbers: 
over the whole surface. 

The pores are very small, irregularly scattered over the 
surface, but not grouped into special pore-areas. 

The colour of the sponge in spirit is a dark grey-brown. 
The texture is very lax and the whole sponge very easily 

damaged. 

Skeleton arrangement. 

The skeleton consists of spicular fibres very irregularly 
arranged, and lying quite unoriented in the sponge. Asa 
rule, these fibres contain only five or six rows of spicules, 
but here and there they form dense spicule-bands, which 
may contain as many as 50 or even more rows of spicules. 

There is no special dermal skeleton. 

Spicules. (Text-fig. 25.) 

The only spicules occurring in the sponge are tylostyles, 

Fig, 25. with well-developed heads. They average 0:02 mm. in 

Hymeniacidon length and 0:0025 mm. in diameter. The head measures 

sosterce. 0:004 mm. in diameter. 
Spicules, x 350. 

Locality. Mersa Wadi Lehami, Egyptian coast. 

Distribution. Red Sea. 

ACANTHELLA AURANTIACA, Keller. 

Synonymy :— 

1891. Acanthella aurantiaca, Keller (18). 

1904. Acanthella aurantiaca, Dendy (11). 

A single specimen of this species is preserved in the collection. It 
consists of three or four irregular lamelle, growing adjacent to each other 
and attached by their contiguous surfaces to each other at frequent intervals. 
It is thus somewhat difficult to distinguish the various lamellee from each 

other. 
The sponge is 80 mm. high and 50 mm. wide. The lamelle vary in 

thickness from 3 mm. to 5 mm. | 
The skeleton arrangement and the measurements of the spicules are exactly 

similar to Keller’s description. 
Locality. ‘From shallow water of the inner parts of Suakin Harbour, 

particularly the cove north-west of Condenser Island.” 
Distribution. Red Sea, Ceylon. 
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PHAKELLIA DONNANI (Bowerbank). (PI. 38. fig. 16.) 

Synonymy :— 
1873. Isodictya donnani, Bowerbank (2). 

1887. Axinella donnani, Dendy (12). 
1904. Phakellia donnani, Dendy (11). 

Two very small specimens, both of them cup-shaped, occur in the collection. 
The largest has been photographed (PI. 38. fig. 16), and it measures 14 mm. 

in height and 14 mm. in diameter at the widest part of the cup. 
The general appearance of both specimens is similar to the specimens 

described from Ceylon by Dendy (11). 
Locality. The labels in the bottle containing these sponges were com- 

pletely macerated, but there seems to be some evidence in favour of the 
opinion that they were obtained at Cape Elba. Out of the 56 bottles in 
which the sponges of the Crossland collection were sent to me, 23 were 

indicated on the labels inside the bottles merely by a number, and with them 
were sent MSS. notes relating to these numbered bottles. The numbers in 
the MSS. ran from 1 to 24, but only nos. 1-18 and 20-24 were present in 
the bottles themselves. The remaining 33 bottles were labelled as follows : 

one had the labels macerated, and is now being discussed, the other 32 had 
MSS. notes on the labels in the bottles stating the spot where the specimens 
were ootained &. There is therefore a considerable possibility that this 
bottle with macerated labels is the missing no. 19, which was described in 
the MSS. as “ From a piece of coral, brought up from 10 fathoms by a fishing- 
line, near a reef off Cape Elba, Egyptian Sudan Frontier.” 

Distribution. Red Sea; Ceylon ; Madras. 

PHAKELLIA PALMATA, n. sp. (Pl. 89. figs. 20, 21; Text-fie. 26.) 

This new species has been created for the reception of a single specimen. 
It consists (Pl. 89. fig. 20) of a single frond-like lamella, growing upright 

on a cylindrical stalk. The base of the sponge is a flat circular area, but 
there are no remaining indications of tlhe actual support. From this there 
arises a short stalk, circular in section, and about 10 mm. high and 6 mm. 

in diameter. The main body of the sponge is a broad, flat lamella, 50 mm. 
wide, 40 mm. high, and from 3 mm. to 5 mm. thick. From the edge of this 

lamella a number of very short conical processes arise, some of them merely 
slight protuberances from the sponge, some of them 5 mm. or 6 mm. in 
height. At the summit of each of these are the oscula, which are thus 

arranged around the edge of the sponge lamella, on special oscular processes. 
No oscula occur in any other position in the sponge. 

The surface of the sponge is coarse and uneven ; small ridges and irregu- 
larities occur all over it, none of them definite enough to disturb the general 
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level of the surface, but sufficiently marked to prevent its appearing smooth. 

The photograph gives a very definite indication of this appearance. 

The pores are difficult to see, but appear to be irregularly scattered all 

over the sponge surface, and not in pore-areas. 

The colour of the specimen is dark brown. 
The texture is very firm and tough, almost hard. The sponge is not at all 

easy to cut, and difficult to bend out of shape. 

Skeleton arrangement. (PI. 89. fig. 21.) 

The main skeleton consists of a large number of spicules not arranged in 
bundles, but all definitely oriented in the sponge. ‘he direction in which 
the spicules lie is an obliquely radial one, partially pointing towards the 
side of the sponge lamella, and partly towards its edge. As the spicules 
approach the surface they become more and more nearly perpendicular to it, 

but as a rule never actually attain to the completely vertical position. 
At the surface of the sponge there occur bundles of spicules, arranged at 

intervals of 0-2 mm. to 0°5 mm., instead of the 

scattered spicules of the general skeleton. These 
i bundles vary ‘considerably in ‘size, and may 

contain any number of spicules from 6 or 8 to 20. 

The ends of the fibres project slightly from the 

surface and render it minutely hispid. 

Spicules. (Text-fig. 26.) 

The only spicules which occur in the sponge are 
styli. They vary very considerably in size and 

shape, from straight to strongly curved, and from 

0-2 mm. to0°35 mm.in length. An average length 
is about 0°3 mm. Their greatest diameter occurs 

near the rounded end, from which point they taper 

| very gradually indeed for the major portion of their 

| | length and more rapidly in the last part. The 
| actual end is usually irregular, and frequently 

possesses the typical Axinellid end. The diameter 
of the largest specimens does not exceed 0:008 mm., 

and most are not more than 0:005 mm. 

Fig. 26.—Phakellia palmata. ; ? 
Spicules, x 250. Locality. The specimen occurred in the bottle 

with macerated labels, with Phakellia donnani. 

It is therefore uncertain where the sponge was obtained, but it was possibly 

off Cape Hlba. (For the reasons for assigning this locality to the specimen, 

see Phakellia donnani, p. 357.) 

Distribution. Red Sea. 
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CIOCALYPTA TYLERI, Bowerbank. 

Synonymy :— 
1873. Ctocalypta tyler’, Bowerbank (3). 

1904. Ciocalypta tyleri, Dendy (11). 

~ There are several specimens of this species in the collection. Two of 

these are complete, the rest being more or less fragmentary. The complete 
specimens are each in the form of a subspherical cushion, from which the 
finger-like processes characteristic of the genus arise. The largest specimen 

measures 50 mm. in diameter, and the basal cushion-like mass is 35 mm. 

thick. The processes are very numerous, and vary in length from 25 mm. 

to 60 mm. Their average diameter at the base is 4 mm. 
The skeleton arrangement and the spicule measurements are of the type 

ordinarily met with in this well-known species. 
Another specimen, also assigned to this species, consists of a number of 

processes (about 20) united together at frequent intervals, and considerably 

larger than those of the typical specimens given above. They measure 

105 mm. long, and average 6 mm. in diameter at their widest point. They 

taper gradually towards each end from the middle of their length, and show 

no signs of any attachment surface, either to the rest of the specimen or to a 

support. 

The colour of all the specimens is white in spirit. 

The skeleton and spicules are exactly similar in all these specimens to the 

type of this species. 

Locality. Trawled at Khor Dongonab, north of the Barrier, from very 

barren mud in 20 fathoms. 
Distribution. Red Sea ; Ceylon. 

Order EUCHRATOSA. 

Non-caleareous sponges without siliceous spicules, but with a skeleton 

consisting of horny fibres developed independently, 7. e., not in relation to 

any previously existing spicular skeleton. (The skeleton is sometimes 

replaced or supplemented to a greater or less extent by foreign bodies.) 

Family APLYSILLID &. 

Euceratosa with a dendritic or reticulate skeleton composed of spongin- 

fibres containing a more or less distinct pith, but usually without foreign 

inclusions ; sometimes also with isolated spicules of spongin ; with a lacunar 

canal-system and large sac-shaped flagellate chambers opening by wide 

mouths direct into wide exhalant lacune. 
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MEGALOPASTAS ERECTUS, n. sp. 

The single specimen that was obtained of this new species is a small 
upright sponge, in the form of a rather wide and fairly thick mass. It 

is formed of a number of lobes, all more or less fused together and ot 

irregular shape and varying size, and measures 65 mm. wide, 40 mm. high, 
and from 8 mm. to 20 mm. thick from side to side. The specimen is 
thickest at the centre, and gradually thins out to the sides. 

The surface is covered with small conuli, from the summits of which the 

fibres of the skeleton project. They are very small and scattered irregularly 
over the whole surface. They do not exceed 1:0 mm. in height. 

The oscula are very few and irregularly scattered over the sponge. They 
measure about 3 mm. to 4 mm. in diameter. 

The pores were not distinguishable. 
The colour of the sponge in spirit is deep violet. 
The texture of the sponge is firm and gelatinous, yet easily broken. 

Skeletal arrangement. 

The skeleton is intermediate between that of a typical Dendrilla, in which 
there is a tree-like skeleton, and that of a typical Megalopastas, in which 

there is a reticulate skeleton. In the most typical members of the latter 

genus this skeletal reticulation is very regular, and primary and secondary 

fibres are clearly differentiated. 

In the species now under consideration there are no distinct primary and 

secondary fibres and the reticulation is quite irregular ; in fact, it is only 
after considerable hesitation that the species has been placed in Megalopastas 
rather than in Dendrilla. The skeleton consists of fairly large fibres, which 

branch very frequently and anastomose with each other here and there. No 
definite or average size can be given for the meshes of the reticulation thus 
formed, as the size varies enormously, and sometimes long stretches of 

skeleton-fibre occur without any anastomoses at all. 

The fibres are solid, and do not possess a core of foreign bodies; they vary 
considerably in size, but do not seem to exceed 0-11 mm. in diameter. 

Canal-system and Chambers. 

The whole sponge is traversed by very many wide canals, so that in section 
it appears almost cavernous. These canals run in a direction approximating 

to the radial, down into the sponge, though the actual direction of the canal 
must necessarily vary as it branches. | 

The chambers are wide and elongated, and occur in large numbers 

throughout the sponge. They measure 0:2 mm. long at the maximum, by 
0:04 mm. wide. They open by wide mouths direct into the large exhalant 

canals. 
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There is practically no cortex, but a slight thickening of the dermal 
membrane and a little mesoglea just beneath it. There is very little 
mesogloea throughout the sponge, almost the whole of the sponge being 
filled with chambers or occupied with canals. Here and there, however, one 

finds a small tract of mesogloea ; it is clear, not granular, and contains large 
numbers of small stellate cells. 

Locality. ‘‘ From beneath a floating stage in Suez Docks.” 
Distribution. Red Sea. 

DARWINELLA AUREA (?), Miller. 

Synonymy :-- 
1865, Darwinella aurea, Miller (21). 

1889. Darwinella aurea, Poléjaett (22). 

1889. Darwinella aurea, Lendenfeld (20). 

There is a single rather fragmentary specimen in the collection, which has 
been assigned to this species. It forms a thin sheet over a ‘portion of a 
mussel-shell. The preservation was not good enough for minute study or 
even to permit of certain specific identification. 

Locality. From a buoy in Suez Bay. 

Distribution. Red Sea ; Mediterranean ; coast of Spain ; 8. America. 

Family SPONGELIID4. 

Huceratosa with a (usually) reticulate skeleton of horny fibres, withont 
distinct pith, but containing foreign bodies ; or with a skeleton composed of 
foreign bodies united together by little if any spongin. With lacunar canal- 
system, and large sac-shaped flagellate chambers opening directly by wide 
mouths into wide exhalant lacune. 

SPONGELIA ADIFICANDA, Nl. Sp. 

The material on which the new species is founded is all fragmentary, though 
considerable. It consists of a large number of pieces, evidently cut off from 
a large specimen, each fragment containing a barnacle or sometimes two or 
three. There is thus considerable difficulty in describing the external form, 

and the best course seems to be to describe three or four of the fragments 
which are the largest, and to build up from those descriptions as much as 
possible of the external appearance. | 

Fragment 1.—A strap-shaped, bluntly-ending terminal portion of a branch, 
measuring 30 mm. long, 12 mm. wide, and 1:5 mm. to 2 mm. thick. It 
contains two barnacles, each forming a subspherical swelling about 6 mm. 
in diameter, near the edge of the specimen. 

Fragment 2.—A long, irregularly cylindrical process, with branches arising 
from it. It varies in diameter at different points from 8 mm. to 2 mm. 
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At the point where the specimen measures 8 mm. in diameter two barnacles 
occur, and at the same point five branches arise from the stem, in varying 

direction and of different size. 
Fragment 3.—A small fragment consisting of a group of nearly cylindrical 

branches, which branch and anastomose with one another. At one point 

there are 3 barnacles close together. ‘The various branches have a diameter 
of from 3 mm. to 5 mm. 

Other fragments, which are for the most part smaller than the ones above 
described, show intermediate conditions between those of these three fragments. 

In some eases strap-shaped branches arise from cylindrical ones, and in one 
case a strap-shaped branch suddenly becomes cylindical in shape. It is 
noteworthy that the barnacles usually grow at the point of junction of two 
or more branches, but sometimes they occupy other positions. 

The barnacles themselves always occupy small cavities, measuring about 
3mm. in diameter, within the sponge. This causes a swelling to appear on 
the surface of the sponge, as noted above, which measures usually about 
6 mm. in diameter, and which has a small aperture at one point by which 
the barnacle is able to protrude its tentacles to the exterior. The inside wall 
of the cavity containing the barnacle is quite smooth and shows no sign of 
either pores and oscula. 

That the chambers in which the cirripede lives are formed by the upgrowth 
of the sponge around it, and not by hollowing out of already formed tissue, 
is clear from the following :—A section cut through the swelling just above 
one of the barnacles, which was lodged in the cleft between two branches, 

showed the following structure. The two branches, and their skeletons, were 
clearly shown in the section, and between them was a mass of tissue notice- 

ably different in skeletal structure, both in size and arrangement of the 
fibres. This seems to render certain that the barnacle settles down on some 
already formed part of the sponge, and that a secondary growth of tissue 
takes place around it. Further, it does not seem possible that the relationship 
of sponge and barnacle should be accidental, for this formation of secondary 

tissue, in scores of cases, to form a well-defined and regular investment for 

the barnacle, always of about the same diameter and always furnished with 
the same small aperture, seems definitely to indicate that the connection of 
the two animals is symbiotic. 

The surface of the sponge is quite smooth, and no projections whatever 
occur on it. 

The oscula are small, few in number, and, as far as can be ascertained from 

the material available, irregularly scattered over the whole of the sponge 

surface. They average 1:0 mm. in diameter. 
The pores are very numerous, and frequently occur in rows above the 

inhalant canals. No definite pore-areas are marked out, however. 

The colour in spirit is a brownish white. 
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Skeleton arrangement. 

The skeleton consists of a reticulation of spongin-fibre covered with foreign 
bodies, and there is also a thin and rather scanty dermal coating of small sand- 
grains. The structure of the spongin-fibres and their arrangement differ 
considerably in the regular branches of the sponge and in the secondarily 
formed tissue around the barnacles. 

The fibres in branches themselves can be distinguished roughly into 
primary and secondary fibres, according as they possess a core of foreign 
bodies or not. The average diameter of the main fibres is 0-1 mm., and the 

core within them usually measures about 0°07 mm. 

The foreign bodies which form the fibre-core seem to have undergone some 
peculiar change ; they do not seem to possess any definite shape, but all lie 
fused up together into a continuous and irregular cylinder. Ina very few 

places it is possible to see a few sand-grains clearly marked out from the 
surrounding confused mass, but, as a rule, it is quite impossible to ascertain 
what the various foreign bodies are. 

The fibres are not always cored ; sometimes the core stops quite suddenly, 
and in these cases the distinction between primary and secondary fibres breaks 
down, or else a primary fibre becomes a secondary. 

The primary fibres branch and run fairly regularly. The reticulation 

formed by them and the secondary fibres is rather irregular in the centre of 
the sponge, but at the surface they form an extremely regular meshwork 
whose meshes are rectangular ; the primary fibres are not quite so thick here 

as in the middle of the branch. ‘The secondary fibres have no foreign bodies 
within them, and are very mach slenderer than the primary fibres, measuring 

only 0-015 mm. to 0:02 mm. in diameter. 

The fibres in the secondarily formed tissue are midway between the 
primary and secondary fibres of the true branches in point of size, measuring 
from 0°03 mm. to 0°05 mm. in diameter, but the most striking difference lies 

in the fact that in these latter fibres the foreign bodies, chiefly sand-grains, 
of the core are quite distinct, and not fused up together at all. The reticu- 
lation that they form is fairly regular, but not definitely oriented to the 
sponge surface. 

Canal-system and Chambers. 

The pores lead direct into large horizontal subdermal canals, from which 
large inhalant canals lead into the interior of the sponge. These canals 

ramify throughout the sponge, and cause the interior of the sponge to appear 
very cavernous. They measure from 0-3 mm. to 0°4 mm. in diameter. 

The chambers are eurypylous, and measure 0:06mm. to 0°07 mm. in diameter. 

They open direct into the exhalant canals, which are similar to the inhalant. 
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The mesogleea is abundant, and is filled with cells, which are mostly stellate, 

though some appear circular. The mesoglea is not granular, and there are 
no fibres or pigment-cells. 

Locality. Not stated. 
Distribution. Red Sea. 

SPONGELIA DELICATULA, N. sp. 

The single specimen obtained of this species consists of a group of small 
flat branches, which are irregularly lobed or slightly branched, and usually 

more or less strap-shaped. They are thinnest at the centre of the branch, 
and thicken out at the sides into a ridge. The height of the branches is 
55 mm., their width anything from 5 mm. to 20 mm. and their thickness 
from 1 mm. to 5 mm. 

The surface is covered with small conuli, regularly arranged over the whole 
sponge surface, and each with a spongin-fibre protruding from the centre. 
These conuli do not exceed 0°25 mm. in height, and are about 1:0 mm. to 

1-5 mm. apart. 

Oscula and pores were not distinguishable. 

The colour of the sponge is horn-grey in spirit. 
The texture of the sponge is firm, but the sponge is not rigid, but easily 

bent or twisted out of shape. It immediately regains its shape when 
released. 

Skeleton a rrangement. 

The skeleton consists of an irregular sparse reticulation of spongin-fibre 
which is always filled with sand-grains, and does not present any differen- 
tiation into primary and secondary fibres. The fibres run quite irregularly in 

the sponge, but all end in the conuli on the surface, of which they form the 

support. They measure from 0:08 mm. to 071 mm. in diameter. 

Canal-system and Chambers. 

The whole sponge is highly vacuolated, owing to the great size of the 
inhalant and exhalant canals. Indeed, it may be said that the tissues of the 
sponge merely form a series of trabeculze between the various canals. The 
canals may reach any diameter up to 0°5 mm., while the sarcode between 
them rarely exceeds 0:2 mm. 

The flagellated chambers are not easy to see and are rather scarce; they 
measure 0°06 mm. to 0-08 mm. in diameter ; they are eurypylous and open 

directly into large exhalant canals. The preservation was not sufficiently 
good for any further details of the canal-system to be made out. 

There is a cortex in the form of a narrow dermal band of fibrous tissue, 
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in which the fibres run tangentially. The cortex measures 0°06 mm. to 
0-07 mm. in thickness. 

Locality. Suakin Harbour. 
Distribution. Red Sea, 

DysIDEA CINEREA, Keller. 

Synonymy :— 

1889. Dysidea cinerea, Keller (18). 

There occurs in the collection a single specimen. which I identify with this 

species. It agrees with Keller’s original description in general shape and 
appearance very closely, but in certain features it differs. Keller’s original 

description of the external appearance runs as follows:—“ Der Schwamm bildet 

massige Stiicke oder Krusten von 5-10 cm. im Durchmesser, auf welchen sich 

zweilen einzelne kurze abgerundete Fortzatze erheben, deren Durchmesser 

etwa 1 em. betriigt, und deren Hohe zwischen 3-3 cm. schwankt.”’ 

The specimen now being considered forms a mass 60 mm. high and 

120 mm. long by 45 mm. wide. The upper surface of the sponge is covered 
with short processes 10 mm. to 30 mm. high, by about 15 mm. in diameter. 
Several processes also occur on the sides of the specimen. So far the specimen 
is almost identical with Keller’s, but the basal part of the sponge in my 
specimen is apparently formed entirely of the partly fused lower portions of 
the processes referred to above. There is no true undivided portion of the 
sponge, and the composite character of the whole is rendered evident by the 
fact that the spaces between the various processes are continued down into 
the base of the sponge, and the conuli that cover the outside surface of the 

sponge can also be seen at the sides of these cavities. It may be assumed 
therefore that the sponge consists of a mass of tubes, with their basal portions 

partially fused, and 10 mm. to 30 mm. free at the distal end. 
The colour in spirit is pale brown. 

The skeleton and the canal-system are identical with Keller’s original 
description. 

Locality. No locality is given, but the sponge was obtained at a depth of 
9 fathoms. 

Distribution. Red Sea. 

PSAMMOPEMMA COMMUNE (Carter). 

Synonymy :— 

1885. Hircinia communis, Carter (6). 

1889. Psammopemma commune, Lendenfeld (20). 

The present species was represented in the collection by four specimens, 
all of the same habit. Hach consists of a mass of upright cylindrical 
processes, which branch and anastomose to form an irregularly but densely 
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reticulate mass, from the upper surface and sides of which the free distal 
ends of the processes protrude. The free part of the processes is on the 
average about 20 mm. to 25 mm. in length, and from 10 mm. to 15 mm. in 
diameter. The largest specimen measures 60 mm. x50 mm. and is 65 mm. 

high. 
The colour in spirit is dark grey. 
The texture of the sponge is very brittle, and the whole sponge is easily 

crushed to powder. 
The surface is covered with small conuli, which are usually 1 mm. to 2 mm. 

high, though they may be as much as3 mm. They are asarule 3 mm. to 
4mm. apart. These conuli are produced by the occurrence beneath them of 

an accumulation of sand-grains, which frequently occur at the distal ends of 

the skeletal sand-fibres, but sometimes unconnected with them. These aggre- 
gations of sand-grains are connected with one another by sand-fibres, which 

form a series of ridges running between the conuli, and cause the whole 
surface of the sponge to appear reticulate. These dermal sand-fibres are 
frequently raised considerably above the level of the sponge surface, and 

connected with it by a delicate vertical membrane. 
The skeleton is wholly cf sand. There is no definite sand-cortex, but a 

dermal reticulation of sand-fibres, as stated above. Sand-grains are scattered 

throughout the cortex. 
The sand-fibres of the main skeleton are somewhat irregular in arrange- 

ment, and cannot be divided into main and secondary. They usually measure 

0:2 mm. in diameter, but sometimes, usually at a spot where a very large 

sand-grain has been engulfed, they measure much more, and may reach 

0:5 mm. in diameter. 
Locality. All the specimens were obtained from 5 fathoms of water in 

Suakin Harbour. 
Distribution. Red Sea, Australia. 

Eurysponeia, n. gen. (PI. 39. fig. 23; Pl. 41. figs. 27, 28.) 

Spongeliidee with a reticulate skeleton, in which primary radial fibres 
cored with foreign bodies and secondary connecting fibres without foreign 

bodies can be distinguished. 
This new genus has been necessitated by the presence in the collection of a 

sponge with Spongelid canal-system and eurypylous chambers, but with a 
skeleton exactly similar to that of Huspongia irregularis. 

HURYSPONGIA LACTEA, sp.n. (Pl. 89. fig. 23; Pl. 41. figs. 27, 28.) 

The species is represented by two large specimens, which form somewhat 
irregular, subspherical cushions, growing probably on mud. They are of 
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almost identical size, though one of them is somewhat flatter in shape than 
the other. The largest measures 130 mm. in diameter and 100 mm. high. 

The surface (PI. 39. fig. 23) is covered with conuli crowded together very 
closely. They measure from 1 mm. to 2 mm. high in different parts of the 
sponge, and are usually about 2 mm. to 3 mm. apart, though in some parts of 

the specimens they are even closer together. They are frequently connected 
together by low ridges, so that the whole surface is divided up into meshes 
by them. From their summits the primary fibres of the skeleton project, 
often branching outside the surface of the sponge. 

The oscula are numerous and very variable in size; they are scattered at 

irregular intervals over the whole surface. They measure from 3 mm. to 
10 mm. in diameter. 

The pores are minute, and occur in the meshes formed by the ridges 

running between the conuli, and thus the meshes are a kind of pore-area. 

In some parts of the sponge the pores could not be seen. 

The colour of the sponge is milky white, due to the enormous quantities of 
fine grey-white mud which the sponge has swallowed. 

The texture is soft, and the sponge is easily compressible, but quite tough. 

Skeleton arrangement. (Pl. 41. fig. 27.) 

The skeleton is exactly similar to that of Muspongia irregularis. There is 
‘a definite and fairly regular reticulation of spongin-fibres. The main fibres 
run radially, but not quite straight, and measure 0°08 mm. in diameter. They 
are filled with foreign bodies, which are chiefly sand-grains. The secondary 

fibres are very delicate, and form an irregular reticulation between the 
primary fibres ; they do not contain any foreign bodies whatsoever. They 
vary considerably in size, all sizes between 0:°014 mm. in diameter and 

0:03 mm. being found. The meshwork formed is quite irregular, and no 

average size of the mesh can be given. 

Canal-system and Chambers. (PI. 41. fig. 28.) 

The pores lead directly into a series of horizontal, small canals lying in the 
cortex, which open into large subdermal cavities. These subdermal cavities 
lie quite irregularly in the superficial parts of the sponge, and some of them 
are of enormous size, while others are quite small. From them inhalant 
canals run steeply down into the interior of the sponge. 

The chambers are large, sac-shaped, and eurypylous ; they open by wide 
mouths into large exhalant canals. The mouth is frequently the largest part 
of the chamber, which measures 0:08 mm. to 0°1 mm. in diameter. 

The canals in the interior of the sponge are sometimes very large, examples 
being frequently seen in the sponge 5 mm. or 6 mm. in diameter. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 29 
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EMstology. 

There is no true cortex as such, but a dermal layer occurs in which 

chambers are very scarce, and which is filled with cells, usually stellate in 

shape. 
The whole ground-substance of the sponge is filled with particles of mud 

and débris, taken in by the sponge. This foreign matter is not specially 
frequent (or specially scanty) in any spot in the whole sponge, but evenly 
distributed throughout, so that a considerable opacity is given to sections. 

The mesogloea is in most parts scanty, but large tracts can be found here 

and there, especially in the neighbourhood of the inhalant and exhalant 

canals. The cells of the mesoglea are much fewer than those of the cortex, 

but otherwise the two tissues are very similar. In the neighbourliood of the 
canals strands of fibres are occasionally met with, which are very possibly 
muscle-fibres. The fibres run radially in direction, and form slender bands. 
in which the fibres are not closely packed together, but separated by 
gelatinous ground-substance. 

Locality. One specimen was obtained at Suez ; no locality is given for the 
other. 

Distribution. Red Sea. 
This species, as described above, approaches very closely indeed to the 

genus Huspongia, the only difference being in the eurypylous chambers. It 

is, therefore, with considerable hesitation that I have placed it among the 

Spongeliide rather than the Spongiidee ; but this course has been taken in 
order to avoid breaking up the existing classification of Huceratosa by means 
of their canal-system. Under the present conditions, therefore, the genus 

EHuryspongia is looked upon as the most highly evolved member of the family 

Spongeliidee, and possibly directly on the main stem of the evolution of the 
Huceratosa. 

At any rate, it shows how little faith can be placed in the present dis- 
tinctions between the families of Euceratosa, as intermediate forms are 

common, and almost the whole of the gaps have now been filled up. 
Another example of the same thing is shown in the two genera Heteronema, 

Keller (18), and Duriella, n. g., described below, which have been placed 

among the Spongiide on the strength of their small and diplodal chambers, 
while their skeleton is of an extremely primitive type and very irregular. 

Family SPONGIID &. 

EKuceratosa with a reticulate horny skeleton and with small more or less 
spherical flagellate chambers, commonly provided with special narrow 
exhalant canaliculi. The ground-substance between the chambers is compact 
and densely charged with fine granules. 
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HETERONEMA ERECTA, Keller. 

Synonymy :— 

1889. Heteronema erecta, Keller (18). 

1906. Heteronema erecta, Topsent (35). 

A single specimen has been identified as this species, though only after 
considerable hesitation. Keller (18) does not state whether the flagellated 
chambers of his genus Heteronema are eurypylous or diplodal, but only gives 
measurements for the chambers. However, he puts his sponge into the 
Spongeliidee, in which the chambers are eurypylous, as the family is now 
understood. My specimen, however, possesses diplodal chambers, and on 
that account I have removed the genus Heteronema from the Spongeliidee to 
the Spongiidee. 

(The specimen has been cut into three slices, but they can easily be fitted 
together.) 

The specimen consists of a group of conical protuberances of somewhat 
irregular shape, growing upright from a small base. The specimen measures 

125 mm. long, 60 mm. to 70 mm. wide, and 65 mm. to 75 mm. high at 
different points. 

The surface is regularly covered with minute conuli, which average 0:3 mm. 
in height and are 1:0 mm. to 1°5 mm. apart. These indicate the ends of the 

primary fibres of the skeleton. They are connected by series of ridges 
radiating between the conull. 

The oscula are fairly numerous, and measure 2 mm. to 8 mm. in diameter. 

The pores were not seen on most of the sponge, but in some parts they could 
be distinguished in the meshes between the ridges connecting the conuli. 

The colour is black-brown on the outside of the sponge and a dark brown 
inside. 

The texture is firm, hard, and incompressible. 

The skeleton consists of a coarse but regular reticulation of spongin-fibre, 
filled with foreign bodies, chiefly sand-grains, and can be differentiated into 
primary and secondary fibres. The primary fibres run radially, and the 
secondary fibres form a rectangular meshwork with them. 

The whole skeleton is exactly like that described by Keller, as is also the 
canal-system, save that Keller omits to state whether the chambers of his 

species are diplodal or eurystomous. In the specimen now under considera- 
tion they are diplodal and measure 0°03 mm. to 0:038 mm. in diameter. 

Locality. Sherm Sheikh. 
Distribution. Red Sea, Gulf of Aden. 

DurRIELLA, n. gen, (PI. 41. fig. 29.) 

Spongiidee in which the skeleton is composed of an irregular reticulation of 
spongin-fibre, which forms iax trellis-like groups of fibres instead of simple 
fibres. 

29% 
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The present genus is an unsatisfactory one, but the specimens for which it 

has been created would not go into any of the previously named genera 

without considerably widening the generic diagnosis. Its nearest ally is 

undoubtedly Heteronema, but it differs from the latter genus principally in its 

much less regular skeleton, which has apparently undergone partial de- 

generation in Duriella, Here a very wide-meshed network 1s marked out by 

what I propose to call “ fibre-lines”” composea not of one fibre, but of a very 

irregular reticulation of small fibres. At the junctions of the various fibre- 

lines a considerable increase in the thickness of the fibres occurs, and also an 

increase in the number of fibres, which widen out into a system of diagonal 

connecting-fibres between the main “ fibre-lines.” 

DURIELLA NIGRA, n. sp. (PI. 41. fig. 29.) 

The single specimen consists of two irregular upright somewhat cylindrical 

processes varying in different parts from 20 mm. to 30 mm. in diameter and 

135 mm. high. 
The surface is minutely conulose, very like that of Heteronema erecta, with 

conuli 0°5 mm. to 1:0 mm. high, and 1:0 mm. to 1°5 mm. apart. As in 

Heteronema, these conuli are connected with one another by a series of ridges 
radiating from each one, so that the surface presents a minutely reticulate 

appearance. 
The oscula are numerous, and occur scattered about the surface of the 

sponge promiscuously and irregularly. They measure 3 mm. to 4mm. in 

diameter. : 
The pores occur thickly scattered over the surface of the sponge, in the 

meshes between the ridges connecting the conuli. 

The skeleton consists of an irregular, very wide reticulation of “ fibre-lines,” 

the mesh averaging 2 mm. to 3 mm. across. ‘The fibres composing the 

“ fibre-lines” are arranged very irregularly in the “line ” and vary enormously 

in size, fibres of all diameters from 0°03 mm. to 0°3 mm. being found. As a 
rule, the thickest fibres are found near the junction of the radial and tangential 

“ fibre-lines.” 
At the surface of the sponge there is a tangential reticulation of fibres, 

which is arranged rather more regularly than those in the interior of the 

sponge. The external evidences of this reticulation can be seen in the ridges 

radiating from the conuli. The conuli themselves are the meeting-points of 
a large number of fibres, each of which underlies a ridge. Between these 
fibres there run very numerous smaller fibres which do not show on the 

surface. The general average of size of the fibres is higher in the dermal 

reticulation than in the skeleton of the sponge interior, but the individual 

fibres of the former do not exceed those of the Jatter in size. 

All the fibres are full of foreign bodies such as sand-grains, sponge-spicules, 
and Radiolaria skeletons. 
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Canal-system and Chambers. 

There are no definite subdermal cavities in this species, but the pores open 
into narrow canals, which run tangentially in the cortex and open into large 
inhalant canals leading down into the interior of the sponge. These inhalant 
canals vary in size from 0:05 mm. to 0-4 mm. in diameter. 

The chambers are small, diplodal, and they measure 0:04 mm. in diameter 
as a maximum. They occur in enormous numbers, forming dense masses 
separated by tracts of mesogloea. 

The exhalant canals could not be distinguished from the inhalant. 

Flistology. 

The preservation of the specimen is very poor, so that but little could be 
made out of the histology. 

The mesogloea consists of tracts here and there, chiefly in the region of the 
large canals, either exhalant or inhalant. These tracts are frequently very 

fibrous, with the fibres very irregularly arranged, but mostly longitudinally, 
along the wall of the canal. Sometimes the fibres are crowded together in a 
mass, sometimes the fibres are very scanty, and they may merely consist of 
a few strung across a plain mesogloea. 

The cellular elements in the mesogloea are scanty, and the cells are nearly 

all spherical, a few stellate cells occurring here and there. 

JE igment. 

The sponge contains enormous numbers of pigment-cells, containing a black 
pigment, throughout the whole of the sponge. The greatest numbers of them 

occur in the ectoderm, where they are densely filled with the colouring- 
matter ; but they also occur in the deepest parts of the sponge, though here 
not in such large numbers and not so deeply pigmented. 

Locality. Suakin Harbour. 
Distribution. Red Sea. 

HIRCINIA VARIABILIS, var. TYPICA, Schmidt. 

Synonymy :— 
1879. Hireinia variubilis, Schulze (26 a). 

1862. HMircinia typica, Schmidt (26). 

1889. Hireinia variabilis, var. typica, Lendenfeld (20). 

One small specimen of this variety occurs in the collection, measuring 
45 mm. by 28 mm., and 27 mm. in height. 

The colour is dark grey. 
The surface is conulose, the conuli being on the average 2 mm. high and 

irregularly scattered over the sponge surface. 
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The skeleton is quite free from foreign bodies, and agrees very closely with 

the original description. 
Locality. Suakin Harbour. 
Distribution. Red Sea, Mediterranean, East Coast of North America, 

Australia. 

HIRCINIA VARIABILIS, var. HIRSUTA, Schmidt. 

Synonymy :— 

1879. Hireinia variabilis, Schulze (26 a). 

1862. Hircinia hirsuta, Schmidt (26). 

1889. Hircinia variabilis, var. hirsuta, Lendenfeld (20). 

A single large specimen has been assigned to this variety, though the 
external form differs somewhat from the description given by Lendenfeld (20). 

The present specimen consists of a fairly thick encrusting mass, which 
probably grew over some coral, as fragments of coral are still attached to it. 
The average thickness of the specimen is 5 mm., but at one place, near the 
edge of the sponge, a thickening occurs to 15 mm. This was probably the 
result of a depression in the substance on which the sponge grew, as the 
upper surface of the sponge is quite level. At the immediate edge the sponge 

rapidly thins out to nothing. 
No oscula were to be observed on the sponge. 
The surface of the sponge is covered with conuli, which are large and 

very conspicuous. They averagé 8 mm. high, and are about 10 mm. in 
diameter at the base. In some parts of the sponge they lie quite close 
together, while in other parts they are not only less frequent, but also smaller. 

From the summit of each conulus one of the main fibres of the skeleton 

‘very slightly projects. 
The colour of the sponge is a dark brown-grey in spirit. 

The skeleton is extremely similar to the description given by Lendenfeld (20) 
for the variety. There are enormous numbers of “‘ Hircinia fibres.” 

Locality. Shab-ul-Shubuk. 
Distribution. Red Sea, Mediterranean, Indian Ocean, Australasia. 

Hircrnia RAMOSA, Keller. 

Synonymy :— 

1889. Hircinia ramosa, Keller (18). 

There is a single specimen of this species in the collection, and it forms a 

rather small encrusting sheet, detached entirely from any support. 

The surface is covered with small conuli 2 mm. to 3 mm. high, irregularly 
and rather sparsely scattered over the whole sponge surface. 

The colour in spirit is yellowish white. 
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The skeleton agrees closely with the original description, and is quite free 
from foreign bodies. 

Locality. The single specimen was obtained from the north-west of 

Condenser Island, Suakin Harbour. 

‘Distribution. Red Sea. 

Hircrnia RuGosA, Lendenfeld. 

Synonymy :— 

1889. Hircinia rugosa, Lendenfeld (20). 

This species is represented by three fragments of quite irregular shape, but 
which were probably all encrusting. No detinite external characters can be 
given, owing to their fragmentary condition. 

The colour of the specimens was greyish white, due to the presence of a 

dense sand-layer in the cortex. 
The whole skeleton consists of sand. There is an extremely dense dermal 

layer of sand varying, in different parts of the specimen, from 0°6 mm. to 
0-9 mm. thick. Further, the whole sponge is full of sand, in irregular bands 
and tracts which no longer possess the appearance of fibres. The grains of 
sand in these tracts are very dense towards the centre of the tract, but thin 

out somewhat towards its edge. Sand-grains are scattered thickly also 
between these tracts. 

No details of the canal-system could be made out. 
Locality. All the specimens were obtained from the north-west of Condenser 

Island, Suakin Harbour. 

Distribution. Red Sea, Australia. 

HIRCINIA FASCICULATA (sper). 

Synonymy :— 
1791. Spongia fasciculata, Esper (14). 

1889. Hircinia fasciculata, Lendenfeld (20). 

This species is represented by a single large fragment, which is only a 
portion of a specimen. It forms a large erect mass 100 mm. by 20 mm., and 
is 55 mm. high, but the external surface of the sponge is only visible over a 
very small portion of the specimen. Where it can be seen, however, it is 

covered with low conuli, 1 mm. to 1°5 mm. high, irregularly scattered over 
the surface at distances varying from 5 mm. to 15 mm. 

The colour of the specimen is deep brown in spirit. 
The skeleton agrees exactly with the original description. The trellis-like 

main fibres contain considerable quantities of foreign bodies, chiefly sand. 
Locality. The single specimen was obtained from the north-west of 

Condenser Island, Suakin Harbour. 

Distribution. Red Sea, Indian Ocean, Mediterranean. 
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APLYSINA INFLATA, Carter. 

Synonymy :— 
1881, Aplysina inflata, Carter (5). 
1889. Aplysina inflata, Lendenfeld (20). 

This curious species is represented in the collection by two fistulee, broken 

off from the rest of the specimen. Lach of them is partially open at one end 

and entirely closed at the other. Presumably the aperture at the one end is 

the spot where the fistula has broken away from the rest of the specimen, and 

this is therefore the lower end. No trace of attachment can be seen on 

either of the fistulee at any part of the surface. 
The height of the fistulae is 45 mm. in one case and 100 mm. in the other ; 

each of them varies in diameter from 15 mm. to 20 mm., but the actual 

sponge-wall does not exceed 1:0 mm. in diameter. 

The surface of the specimen and the structure of the sponge-wall, both in 

skeleton arrangement and xarcode, agrees extremely closely with Carter's 

original description. 

Locality. Sherm Sheikh. 
Distribution. Red Sea, Australia. 

APLYSINA PRATENSA,n. sp. (PI. 36. fig. 11.) 

This new species has been created for the reception of a single specimen of 

a form somewhat similar to that of Aplystna inflata, Carter, but which differs 

from the latter in many important characteristics, and notably in the 

skeleton. 

The specimen (Pl. 36. fig. 11) consists of an irregular spreading mass, 

which is, however, very incomplete. No portion of the basal surface, or of 

the body to which it was attached, is present, and the specimen merely 

consists of a shell of variable thickness, partly surrounding a large central 

cavity ; a considerable portion of the wall of the cavity is missing, however, 

and other gaps occur in the wall. The appearance of these latter apertures, 

which are nearly circular in shape, suggests that possibly digitiform processes 

have been broken away from the specimen. Also in several places low 

prominences and thickenings of the crust occur, which are apparently the 

commencement of further processes. 

The sponge-wall is usually very thin, and in most parts of the sponge does 

not exceed 1-2 mm. in thickness, but where the hillocks and thickenings 

referred to above occur it may be as much as 5 mm. thick. 

The surface of the sponge is covered with conuli, scattered irregularly over 

the sponge. They are frequently connected with other conuli by ridges, 

sometimes a series cf them being united to forma clear upstanding ridge. 

They vary considerably in height, and also in frequency of occurrence, in 

different parts of the specimen. The average height is 2 mm. to 38 mm., and 

they are usually about 5 mm. to 8 mm. apart, though in some cases they are 
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very much closer together. From these conuli project the ends of the skeletal 
fibres, usually only very slightly, just so as to be apparent, but in some cases 
the fibre projects considerably, and occasionally branches outside the 

sponge. 
‘The colour in spirit is dark purple-brown. 

The texture of the sponge is firm, resistant, and not at all compressible. 
The skeleton consists of an irregularly branching fibre, the junctions 

between the fibres being somewhat few and quite irregular. This forms the 
chief difference between this species and Aplysina inflata, in which the 
skeleton is regularly reticulate. The skeletal fibre cannot be distinguished 
into main and secondary fibres, as there is no definite distinction of either 

thickness or direction to be made. Very great variations in thickness occur 
in the fibres, and they may measure anything up to 0°6 in diameter. Other 

fibres were found which did not exceed 0°05 mm. thick, as well as all inter- 

mediate sizes. The anastomoses between the fibres, and also connecting 
fibres, were very infrequent, and almost entirely absent from the more 

superficial parts of the sponge. 
The fibres are pithed, as is always the case in this genus, and the pith 

occupies usually about eight-tenths of the whole of the fibre. They are, 
however, entirely free from foreign bodies, as is the rest of the sponge. 

The canal-system of the sponge could not be clearly made out. In most 
parts of the specimen flagellated chambers were not distinguishable, and the 
sponge consisted of mesogloea, containing very large numbers of stellate cells, 
and perforated by an immense number of minute canals about 0-01 mm. in 
diameter. Where flagellated chambers do occur they are very small, not 
measuring more than 0-017 mm. in diameter, and they are by no means 

plentiful anywhere. 

No other details of the canal-system could be made out. 
Locality. “ Sponges from among coral collected from the shallows at Khor 

Dongola.” 
Distribution. Red Sea. 

APLYSINA RETICULATA, Lendenfeld. 

Synonymy :— 
1889. Aplysina reticulata, Lendenfeld (20). 

A single small specimen, consisting of a very irregular, and very thick, 

upright lamellar sponge, 60 mm. long by 30 mm. high. At its thickest point 
the lamella has a diameter of 12 mm., but this diminishes to almost nothing 

at the summit. The upper part of the sponge is cut into a number of lobes. 
The colour in spirit is dark violet. 
The skeleton-fibre is large, and possesses a very well-marked pith. It 

measures 01 mm. to 0°2 mm. in diameter, of which the pith constitutes +%. 

There are very few anastomoses between the fibres of the skeleton, especially 
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on the outside, so that it closely resembles the genus Dendrilla in this 

respect. 

Locality. “Sponges from beneath a floating stage in Suez Docks.” 
Instribution. Red Sea ; Indian Ocean. 

APLYSINA MOLLIS, n. sp. (Pi. 38. fig. 18.) 

This new and rather striking species is founded on six specimens, all 
obtained at one time. The special characteristics of the species are its 
remarkable colour, apparently due to a symbiotic alga, and the very great 
width of the skeleton-mesh. 

The largest specimen in the collection (Pl. 38. fig. 18) is an upright mass 
from which arise three processes at the summit of the sponge. These 
processes are all fairly cylindrical. The other specimens are all much 
smaller and one of them encloses a living Lamellibranch, apparently of the 
genus Avicula. Mr. Crossland’s notes on this species contain a reference to 
this commensalism between the Lamellibranch and the sponge, and he states 

that it is of common occurrence. 
All over the sponge there are slight irregularities of level, protuberances 

and depressions, arranged quite irregularly. 

The surface of the sponge is conulose, and the conuli are very well marked 
and wide apart. They vary from 1 mm. to 2 mm. in height, and are about 

6 mm. or 8mm.apart. They are arranged regularly over the surface, and 
mark the points at which the skeletal fibres reach the surface. They are 
sometimes connected by more or less well-marked ridges. 

The oscula are few in number and irregularly scattered. Two of the 
cylindrical projections from the upper part of the sponge bear oscula on their 
summits. They vary in size from 3 mm. to 10 mm. 

The pores are always situated in small depressions on the surface, and a 
depression may contain one or many pores. In the latter case pore-areas are 
formed, or, at any rate, special aggregations of pores. They are very small 
and numerous, and occur over the whole sponge surface. 

The colour is described by Mr. Crossland as “a very dark green on the 

surface, light yellow where broken.” This colour changes in spirit to a 
uniform deep viclet! This dark green on the outside and light yellow inside 
is also found in Halichondria intricata, Topsent. In Aplysina mollis it seems 
to be due to a symbiotic alga. 

Skeleton arrangemen lb 

The skeleton consists of a few large pithed fibres only, and these fibres 
have very few branches and still fewer anastomoses. At the surface of the 
sponge they are almost always 6 mm. or 8 mm. apart. Their diameter is 
0°3 mm., of which 58; is occupied by the pith. There are no foreign 
bodies. 
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Canal-system. 

Directly below the surface occur numerous small canals, which run in the 
superficial layers of the cortex in a tangential direction. Into them open the 
pores, and they themselves lead into a series of small subdermal cavities, 
which have a depth of about 0°07 mm. From these inhalant canals run down 

into the sponge, averaging 0°2 mm. wide. 
The chambers are small, very numerous, and massed together in patches. 

They measure 0:03 in diameter. 

Histology. 

There can be distinguished three regions in the cortex :— 
(i.) The dermal layer, measuring 0:1 mm. to 0:14 mm. in thickness, and 

densely packed with small stellate cells, but no apparent fibres or pigment. 
Gi.) Just below the subdermal cavities the cortex is hollowed out into a 

large number of small elongated cavities, which are filled with long rows of 
round cells. These I believe to be symbiotic algee, and if this is the case they 

would account for the dark green colour of the surface. 
Gii.) The remainder of the cortex above the chamber-layer is not to be 

distinguished from the ordinary mesoglea. 
The mesogloea is not very abundant for an Aplysina, and is filled with very 

small stellate cells. 

Locality. Agig Harbour, in 43 fathoms. 

Distribution. Red Sea. 

APLYSINA PURPUREA, Carter. 

Synonymy :— 
1880. Aplysina purpurea, Carter (7 a). 

1889. Aplysina purpurea, Dendy (12). 

1889. Psammopemma fuliginosum, Lendenfeld (20). 

? 1889. Psammaplysilla arabica, Weller (18). 

A single very fragmentary specimen has been assigned to this species on 
the strength of the structure of its skeleton ; its preservation was not suffi- 

ciently good for more to be made out of it. 
Locality. Suez. 
Distribution. Red Sea; Ceylon ; Australia. 

CACOSPRONGIA CAVERNOSA (sper). 

Synonymy :— 

1791. Spongia cavernosa, Esper (14). 

1889. Stelospongia cavernosa, Lendenfeld (with complete synonymy) (20). 

This species is represented by a single specimen. It is quite typical in 
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appearance, and the sponge-tissues are mere thin membranes covering and 
uniting the fibres of the skeleton. 

The colour in spirit is greyish black. 
Locality. Attached to a dead pearl-shell, Khor Dongonab. 
Distribution. Red Sea, Mediterranean, Indian Ocean, Pacific Ocean. 

PHYLLOSPONGIA MADAGASCARIENSIS (/Zyatt). 

Synonymy :— 

1877. Carteriospongia madagascariensis, Hyatt (16). 

1884. Phyllospongia madagascariensis, Ridley (23). 

There are four specimens of this species in the collection. Hach consists 
of a delicate mass of lamellee arising from a common base. Three of the 
specimens are rather irregular in shape, but the fourth possesses the typical 
flower shape, being circular with the lamellee arranged concentrically instead 

of parallel, and the largest lamellz are in the centre, and the smallest outside. 
The complete specimen measures about 75 mm. in diameter and 30 mm. high. 

The average diameter of the individual lamellze is 1:0 mm. to 1°5 mm.,.but a 

few reach 2:0 mm. in thickness. 
The surface of the lamellee is quite smooth. 
The colour in spirit is dall brownish white. 
The dermis is covered with minute sand-grains, but not thickly. 

The fibres are similar to Hyatt’s description; their diameter is 
0-07 mm. 

Locality. One specimen from Khor Dongonab, three from Suakin 
Harbour. 

Distribution. Red Sea, East African region. 

PHYLLOSPONGIA CORDIFOLIA (Kellez). 

Synonymy :— 

1889. Carteriospongia cordifola, Keller (18). 

A single large specimen growing on a piece of coral. It consists of a 
considerable number of lamellee, which stand erect and form a dense, rather 

irregular mass. The lamellee are mostly rather deeply and irregularly 
palmatifid ; but these divisions apparently do not indicate incipient branching, 
but only a permanently lobed condition of the lamella. 

The sponge is 110 mm. high from the base to the top of the tallest lamella, 
and about 70 mm. wide. The lamellee are 1°5 mm. thick. 

The surface is covered with very minute spines, 0°2 mm. high and 2 mm. 
apart. 

The colour is dull yellowish white. 
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The skeleton consists of a reticulation of spongin-fibre containing a very 

large quantity of sand-grains and some other foreign matter. 
Locality. Suakin Harbour. 
Distribution. Red Sea. 

PHYLLOSPONGIA RADIATA (/yatt). 

Synonymy :— 

1877. Carteriospongia radiata, Hyatt (16). 
1889. Cartertospongia radiata, Keller (18). 

? 1889. Phyllospongia pennatula, Lendenfeld (20). 

This species is represented by several detached fronds, all collected together 
from one locality. The largest lamella measures 190 mm. wide, 130 mm. 
high, and is 5 mm. thick, and arises from a pair of short cylindrical stalks, 

each of which possesses a disc-like base. These twin stalks are 6 mm. in 
diameter and 11 mm. high. 

The typical radiate appearance of the sponge surface around the oscula is 
very well shown in all the specimens. 

Colour in spirit white. 
Locality. Khor Dongonab. 
Distribution. Red Sea, Indian Ocean, Australia. 

Husponeta zimocca (O. Schmidt). ° 

Synonymy :— 

1862. Spongia zimocca, O. Schmidt (26). 
1879. LEuspongia ximocca, Schulze (26 a). 

1889. Huspongia zimocca, Lendenfeld (20). 

There are two specimens of this sponge in the collection—one a mere 
fragment ; the other a complete subspherical cushion measuring 15 mm. in 

length, 12 mm. in width, and 10 mm. in height from base to summit. 
Localities. Suez mud-flats; Khor Dongonab. 

Distribution. Red Sea, Mediterranean. 

EUSPONGIA OFFICINALIS, var. ARABICA (Keller). 

Synonymy :— 
1889. Huspongia officinalis, var. arabica, Keller (18). 

1906. Euspongia officinalis, var. arabica, Topsent (35). 

This variety of the bath-sponge is represented by three specimens, neither 

of which is large enough to be of value commercially. Hach consists of an 
upright mass of somewhat irregular shape, from the summit or side of which 

one or more cone-like lobes arise. These lobes are approximately spherical 
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in section, and are tubular, each bearing an osculum at the summit ; they 

vary in diameter from 8 mm. to 35 mm. 
The surface of the sponge is minutely and regularly conulose, the conuli 

varying in height from 0:1 mm. to 0°5 mm. ; they are on the average about 

1:0 mm. apart. 
The oscula are not confined to the cones referred to above, but occur 

sparsely scattered over the whole of the sponge-surface. There are four or 
five of these oscula on each specimen, and they measure about 3 mm. to 

4 mm. in diameter. 

The pores were very difficult to make out, but where seen they were 

numerous and scattered over the whole surface. 
The colour of the sponge in spirit is very deep black on the outside and a 

dark brownish in the interior. 
The texture is very soft and delicate, but also very firm. 

Skeleton arrangement. 

The main fibres run radially, and contain foreign bodies; they measure 

0:08 mm. in diameter. The secondary fibres are not definitely oriented, but 
the reticulation is fairly regular and even. The diameter of these secondary 
fibres does not exceed 0°02 mm. ‘The diameter of the mesh is about 0°1 mm. 

The canal-system needs no special description, there being no points in 
which the present specimens differ from the descriptions previously given of 

this variety. 

Locality. Suakin Harbour. 

Distribution. Red Sea. 

EUSPONGIA OFFICINALIS, var. CEYLONENSIS. 

Synonymy :— 
Euspongia officinalis, var. ceylonensis, Dendy (11). 

This sponge is represented in the collection by a fairly large and extremely 

fine specimen. It consists of a subspherical cushion attached to the sub- 
stratum by a broad base, and perfectly regular in shape. The surface is 
very finely conulose, and the conuli are very small and close together ; they 

are mostly about 0°2 mm, high. 
The oscula are large, but not numerous, and scattered regularly over the 

surface. They measure 3 mm. to 9 mm. in diameter. 
The colour of the specimen is black in spirit. 
The skeleton consists of a reticulation of spongin-fibre, in which primary 

and secondary fibres can be clearly differentiated. The main fibres measure, as 
a rule, 0°15 mm. in diameter, and are filled with extremely small sand-grains. 

They run strictly radially, and are very regularly distributed throughout 
the sponge, usually being separated at the sponge surface by about 0°8 mm. 
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The secondary fibres form a very close but not very regular meshwork, and 
measure 0°02 in diameter. No definite size of the mesh can be given, but 

0-2 mm. is suggested as an approximate average. 

This variety does not seem to be at all definitely distinguished from the 
New-World variety rotunda of the same species. 

Locality. The specimen was obtained on the north-west of Condenser 
Island, Suakin Harbour. 

Distribution of the variety. Red Sea ; Ceylon ; ? Florida. 

THe SPONGE Fauna OF THE Rep Sra. 

The first complete account of the then-known Sponge Fauna of the Red 
Sea was published in 1889 and 1891 by Conrad Keller (18), when he de- 
scribed 88 species of sponges. Since then this list has been increased by 
four other reports on collections, one being by Schulze (27), describing 
3 Hexactinellids, and the other three papers being all by Topsent (31, 32, 35). 
By these four publications the number of known species of sponges was 
increased to 108, and at the time when Mr. Crossland made the collection at 
present being described, this total had not been increased. Of the 93 Species 
of sponges obtained by Mr. Crossland no less than 79 are new to the Red 
Sea, so that there is now a total of 187 species known to occur in this 
region. 

The very large proportion of species new to the Red Sea in Mr. Cross- 
land’s collection is very probably explicable to a very large extent in the 
fact that the area in which he collected was one which had been left almost 
untouched previously. With the exception of the Gulf of Suez, the localities 
which had been investigated when Keller wrote his work on the subject 
were almost entirely confined to the southern portion of the Sea, and the 
most northerly point (save those in the Gulf of Suez) that he obtained 
sponges at was Suakin, almost all his specimens coming from either Suakin, 
Massaua, Asab Bay, or Beilul Bay. The collections investigated by Topsent 
came, one from the Red Sea proper (32), one from the Gulf of Tajoura (31), 
and one from the Gulf of Jibuti (85), both these last two places being just 
outside the Red Sea and in the Gulf of Aden. 

They lie so very close to the Red Sea, however, and the sponge fauna, as 

evidenced by these collections, is so very closely related to that of the Red 
Sea, that I propose to include the Gulf of Aden with the Red Sea in these 
notes as one and the same area. 

At the present time almost the whole of the African coast of the Red Sea 
has been carefully collected over, and the large number of species that have 
been obtained is, J think, evidence that the collecting has been very 
thorough ; but we have practically no knowledge of the fauna of the Asian 
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side of the Sea, only one spot having been investigated, 7. e. Jeddah, and 

only four species having been obtained there. 

A table is appended (Table A) showing all the localities in the Red Sea 

where sponges have been collected ; and another table (Table B) to show 

the distribution of the various species throughout the globe. 

An examination of this second table will show that the Red Sea shows a 

very considerable affinity to the other parts of the Indian Ocean in its 

sponge fauna. The following 49 species are common to some part of the 

two regions :—Clathring primordialis, Clathrina canariensis var. compacta, 

Clathrina tenuipilosa, Clathrina darwinti, Sycon raphanus, Sycon coronatum, 

Leucandra primigenia, Leucandra microrhaphis, Leucandra pulvinar, Leucilla 

bathybia, Aulocystis zitteli, Tethya lyncurium, Tethya seychellensis, Tethya 

japonica, Tethya ingalli, Suberites carnosus, Terpios viridis, Placospongia melo- 

besioides, Cliona celata, Cliona vastisica, Chondrilla nucula, Chondrosia rent- 

formis, Grayella cyathophora, Tetilla poculifera, Cinachrya schulzer, Reniera 

implexa, Trachyopsis halichondrioides, Ceraochalina pergamentacea, Siphono- 

chalina communis, Siphonochalina tubulosa, Siphonochalina intermedia, Gelli- 

odes poculum, Clathria frondifera, Acanthella awrantiaca, Phakellia donnani, 

Ciocalypta tyleri, Psammopemma commune, Aplysina reticulata, Aplysina 

inflata, Aplysina purpurea, Cacospongia cavernosa, Fircinia variabilis, Hireinia 

fasciculata, Hircinia rugosa, Hireinia clathrata, Phyllospongia radiata, Phyllo- 

spongia otahitica, Phyllospongia madagascariensis, Huspongia officinalis. 

Of these, 17 are common to the Red Sea and the eastern coasts of Africa 

and the islands near, 25 to the Red Sea and Ceylon, and 30 to the Red Sea 

and Australia and the Hast Indies. 

And even such a list of identical species does not exhaust the similarity 

between the two groups. Certain of the genera represented in the Red Sea 

by species confined to that locality, (as far as we know), are represented in 

other parts of the Indian Ocean by very closely allied species, such as 

Paratetilla cineriformis from Ceylon and Paratetilla eccentrica from the Red 

Sea. Paratetilla, moreover, and Aainissa, another genus represented in 

the Red Sea, though not in this collection, are widely distributed over the 

Indian Ocean, but do not occur outside it. 

I therefore propose to enlarge the “ Indo-Australian ” region as defined 

by Ridley and Dendy (24), and enlarged by Dendy (11), to embrace the 

whole of the Indian Ocean, and the whole of the African shores from Suez 

to the Cape of Good Hope ; and I propose to divide it into Hastern and 

Western divisions by a line following the 65th meridian of Hast longitude. 

To justify this division is at present rather difficult, as our knowledge of 

the sponge fauna of the Hast African region is much more scanty than our 

knowledge of the others, and elaborate comparisons of the two faunas are 

therefore impossible. It seems clear, however, from Dendy (41) that the 

I 
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Ceylon fauna is extremely closely allied to the Australian, and though 
the list of species common to both Ceylon and the Red Sea has been 
increased since 1904 (when Professor Dendy’s work was written) from 
14 to 25, yet the gap is still clearly apparent when examining two collections 
from the different areas at the same time. 

Of the relation of the Red Sea fauna to that of Hast Africa it is more 
difficult to speak. Very little indeed has been done since Ridley’s report 
on the ‘Alert’ sponges (23), many of which came from this region. 
vertainly the number of species known has been increased since then, but 

even now the number does not approach that known from either the Red 
Sea or Ceylon. Keller, however, in 1891 (18) decided that the faunas of 

the Red Sea and Hast Africa were closely allied ; and Mr. Crossland, when 
writing an introduction to the series of reports of which this forms one, 
came to the same conclusion, though in the latter case the material on which 
the conclusion was based was not spongological but general. 

The above opinion of the area and subdivisions of the Indo-Australian area 

has been expressed in Table B, and there both the eastern and western 

divisions have again been subdivided, in order to show as clearly as possible 

the distribution of the various species over the area. For the purposes of 
the subdivision Ceylon has been considered separate from the Australian 
region, and the Red Sea has been shown separately from the Hast African 
region. It must be noticed that the Australian region, as defined in this 

paper, exactly corresponds with the Indo-Australian area as defined by the 
‘Challenger ’ report. 

Another group of sponges which occurs in the Red Sea also deserves 
attention. There are three species, long only known from the Mediterranean 
(in which they are common), which are now found also in the Red Sea. 

They are Leucandra aspera, Placortis simplex, and Euspongia zimocca. It 
is difficult to say anything definite as to the occurrence of these sponges in 
the Red Sea, but I think there is very great probability that they have come 
there by migration through the Suez Canal. 

That such migration can, and actually does, take place, Keller (18 a) gives 
ample proof, and I think the fact that all three of these species have been 
obtained at Suez is a strong support of the theory that they have migrated 
from the Mediterranean to the Red Sea. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 30 
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TABLE B. 

MARINE BIOLOGY OF THE SUDANESE RED SEA. 

Distribution of the Red Sea Species in other parts of the world. 

CALCAREA. 

HOMOCGLA. 
Fam. CLaTuRINID#. 

Clathrina coriacea (Montagu) 
Clathrina primordialis ( Haeckel). 

Inpo-AUSTRALIAN. 

Clathrina canariensis (Miklucho-| 
Maclay), var. compacta, 

(Schuffner).. 
Clathrina tenuipilosa (Dendy) .. 
Clathrina darwinii (Haeckel)..... 

HETEROCGLA. 

Fam. SYcerTip&. 
Sycon raphanus, O. Schmidt .... 
Sycon coronatwm (Kllis & Sol.) . 

Fam. GRANTID®. 
Leucandra primigenia (Haeckel) . 
Leucandra microrhaphis (Haeckel) 
Leucandra aspera (O. Schmidt)... 
Leucandra (Leucotis) pulvinar 

(Haeckel). 
Fam. GRANTILLID®. 

Grantilla hastifera, Row ....... 
Grantiila quadriradiata, Row 

Fam. Hernrorw. 
Grantessa glabra, Row .......... 
Grantessa stauridea (Haeckel) ... 

Fam. AMPIORISCIDA. 
Leucilla bathybia (Haeckel) .... 
Leucilla intermedia, Row ....... 
Leucilla crosslandi, Row.......... 

Fam. PouarREeTRoNID». 

Kebira uteoides, Row ........ sro 

NON-CALCAREA. 

MYXOSPONGIDA. 

Fam. HALisarcip2. 
Halisarca dujardinti, Johnston... 

Fam. OSCARELLID®. 
Oscarella cruenta, Carter ....... 

Western | Eastern 
Division. | Division. 

S| a | 
S 2 
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| | 
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x X 
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Huropean 
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Ss 
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| 

InDo-AUSTRALIAN. 

Western 
Division. 

Eastern 
Division. 

TRIAXONIDA. 

Fam. Mxanprosronaip&. 
Aulocystis grayi (Bowerbank) 
Aulocystis zitteli (Marshall & 

Mayer). 
Tretocalyx pole, Schulze............ 

TETRAXONIDA. 

Homosclerophora. 

Fam. PLAKINID®. 
Placortis simplex, Schulze ......... 

Astrotetraxonida. 

Fam. PAcHASTRELLIDH. 
Pachastrella exostotica,O.Schmidt. 

Fam. STevierrip». 
Pilochrota parva, N. 8p. ......00-0-- | 
Stelletta siemensi, Keller ......... 

Fam. Gopi. 
Geodia micropunctata, n. sp. ...... 
Cydonium arabicum (Carter) ...... 
Isops jousseaumt, Vopsent ......... 

Fam. Hrreo.asip®. 
Coppatias albescens, 0. Sp. .....-.-. 
Diastra sterrastre@a, N. Sp. ...+-+-.- 

Fam. Treruyip 2. 
Tethha lyncurium, Linneus ...... 
Tethya seychellensis, Wright ..... 
Tethya(Donatia) japonica (Sollas) 
Tethya (Donatia) ingalli (Bower- 

bank). 
Tethya (Donatia) arabica, Carter . 

Fam. SuBERITID®. 
Suberites carnosus, Johnston ...... 
Suberites clavatus, Keller ......... 
Suberites mastoideus, Keller ...... 
Suberites incrustans, Keller ...... 
Pseudosuberites hyalinus (Ridley & 

Dendy). 
Axosuberites fauroti, Topsent...... 
Terpios viridis, Keller..:......--..-- 
Terpios lendenfeldi, Keller......... 

Fam. SPrrastRuLLIp&. 
Spirastrella punctulata, Ridley ... 
Spirastrella decumbens, Ridley ...| 

| Red Sea region. E. African 

xX X 

x X 

region. ustralian region. 

| Ceylon region. | A 

“~~ 

xX X X 

| Sourumrn Ocran, | Norruern PActrie. | Soutunmrn Pactric, | PATAGONIAN. | SournprRn ATLANTIC. 

NortierRN 
ATLANTIC. 
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= | Division. 
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TaBLe B (con.). 

| | | NortuErN 
Inpo-AUSTRALIAN. | | ATLANTIC. 

Western | Eastern | Huropean 
Division.| Division. 3 : | ¢ | Division. 

ree ae i = 2 
(=| < 5 H “4 | a I 
5 eI alee Set ee she 
Be een epee SE) ee ee Te 

Ss 5 = z oO a . 

Sa/ 282i 8/8 1/2/2 8 leslis 
@ feels lec) ee es eee) 
RIF |Ool4 |alalalaias fe 

TETRAXONIDA (con.). 

Fam. SprrasTRELLID® (con.). 
Spirastrella vagabunda, Ridley, | 

var. arabica, Topsent. 
Placospongia melobesioides, Gray .| X | --- | X | X |... | ... |. | oer 
Latrunculia corticata, Carter ...... Kil istnen ilineeedl eee essed | te's 

Latrunculia magnifica, Keller ...| X : 
\Fam. Crionip a. 

ClronaxeclatanG raniteeeeeeeeereeeneee SC Aleenee ilies. allgs< x 
Cliona viridis (O. Schmidt), Gray.| X as x x 
Cliona vastifica, Hancock ......... x x x x 
Sapline muss@, Keller ............... x ts 

Fam. Cronprosiip®. 
| Chondrilla nucula, Carter ......... DOMES | SM ee cea esses Seam [aoe lac 

Chondrilla mixta, F. EB. Schulze...| X | .-- | 
Chondrilla globulifera, Keller...... XG. ilPieson tacts fe 
Chondrosia reniformis, Nardo...... oS || cool] 3K c Xx x 
Grayella cyathophora, Carter ...... x | Xx 

Sigmatotetraxonida. 

Fam. Terni. | 
Tetilla dactyloidea, Carter ......... Xero esciey ilineteull neise 
Tetilla arabica, Carter ............ Dea este Ve scieerl esa ace 
Tetilla poculifera, Dendy............ x || oe |] 3 |) coe |) ceo 
Paratetilla eccentrica,n. sp. ...... x 
(Har OEGMe2 WOES. Tihs FVsoeqaeannesecoos-i30 | X |... 
Cinachrya schulzei, Keller ......... x | &X 
Cinachrya. eurystoma, Keller ...... x 
Cinachrya trochiformis, Keller ...| X 

Fam. HarioscrErip 2. | 
Subfam. Renrerine. | | 

Reniera tmplexa, O. Schmidt...... ZX ace || eX cee |) G05 |) cco If one I! o50" |P oa lf 32>] 3X 
Reniera scpphonoides, Lamarck ...) X | ..- | ... | ? 
Reniera coccinea, Keller ............ DS ilpoeel nase iecce > Sat ese 
Rentera elastica, Keller ............ liters, eiiccseree ilhceiey flee eee 
Reniera ridleyi, Kellev.............-- YE |f o0e |} aes |} os |) 000 || coe 
Reniera spinosella, n. sp. .......-- Dogme en ocak te cdal gees ers ce 
Reniera tabernacula, n. Sp. .......+- x 
Reniera decidua, Vopsent ......... x 
Reniera ramusculoides, Topsent ...| X 
Reniera depressa, Topsent ......... D6) Boel eeg f aou |! bea |! Son) |lP cee" || ose 08 
Jalalrotronairia Grempanlangs, IME? a5) SK || cco || coc |) o55 |) oes |) coe |} coo |) coe 
Halichondria tuberculata, Keller .| x 
Halichondria glabrata, Keller...... 
Halichondria minuta, Keller ...... Ae 
Halichondria bubastes, n. sp. ...... x 

| Sournmrn ATLANTIC. 
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Inpo-AUSTRALIAN. | 

Western 
Division. 

Eastern 
Division. 

| Red Sea region. 

TETRAXONIDA (con.). 

Fam. HarLosc.erip& (con.). 
Subfam. Runtertn% (con.). 

Halichondria (Amorphina) isth- 
mica, Keller. 

Damiria simplex, Keller ........---- 

Trachyopsis halichondrioides, Dendy 

Subfam. CuaLinine. 

Pachychalina , UUROTHEG, oooaacco092000: 

Pachychalina variabilis, Dendy ... 

Pachychalinaalveolopora, Topsent 

Chalina minor, D. SP. 2-00 ssseeees 

Ceraochalina densa, Keller ......... 

Ceraochalina gibbosa, Keller .....- 

Ceraochalina ochreacea, Keller ... 

Ceruochalina pergamentacea, 
Ridley. 

Ceraochalina granuwata, Keller ... 

Ceraochalina implexa, Topsent ... 

Siphonochalina communis, Carter 

Siphonochalina tubulosa, Ridley... 

Siphonochalina (Phylosiphonia) 
conica, Keller. 

Siphonochalina (Phylosiphonia) 

intermedia, Lendenfeld. 

Siphonochalina (Phylosiphonia) 
clavata, Keller. 

Siphonochalina (Phylosiphonia) 
vasselt, Keller. 

Spinosella sororia (Duch. et Mich.), 

Spinosella incrustans, N. Sp. ---+-- 

Spinosella (Siphonochalina) reticu- 
lata, Keller) 

Dactylochalina arenosa, TiGls ceacpe | 

Dactylochalina viridis, Keller...... 

Sclerochalina sinwosa, Topsent ... 

Sclerochalina crassa, Keller........- 

Sclerochalina fistularis, Topsent.... 

Arenochalina arabica, Keller ...... 

Cacochalina calyx, Keller .....-... 

Cacochalina maculata, Keller...... 

Antherochalina quercifolia, Keller) 

Lessepsia violacea, Keller ......--- 

Subfam. GELLIINS. 

Gelliodes poculum, Ridley & Dendy 

Gelliodes setosa, Keller.........+-.++- 

Subfam. HerproxyIns. 

Anacanthea nivea, n. g. et sp. 

x XK XX 

See KEK OK KS ORK KS 

BK. African 
region. 

| 
region. 

Ceylon region. Australian SouTmmrn OcHAN. 
| Norrnuern Paciric. 

Soutumrn PAciric. 
| PATAGONIAN. 

American Division. 

Norrunrrn 

ATLANTIC, 

European 

Division. 

tlantic coasts region. editerranean region. 

| Soutnprn ATLANTIC. = | 
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TaBLE B (con.). 

| Soutumrn ATLANTIC. 

a 
Typo-AUSTRALIAN. yee 

PD, . 

Western | Eastern European 
Division. | Division. 3 R 4 |Division. 

&0 st o e& | 2 | A ie Ie 

x z q Ea Ee = 3 a es 5 5 S 5 s 

glifinles/B/8)/E)/e| 8 Bege oO o |e So S 5 = fo} ize} | 
me Do |< n|Alalal|ahd |S 

TETRAXONIDA (con.). 

Fam. DzsMAcrIpONID&. 
Subfam. Esprre.iine. 

Esperella dendyi, 0. 8p. .....+++.++- Xx 
Esperella euplectellioides, n. sp. ...| X 
Esperella fistulifera, n. 8p. ......++ x 
Hsperella suezzd, Ni. SP. ...+1. 00005 x 
Esperella erythreand, n. sp. ...... x 
Leptosia lancifera, Topsent ...... x 

Subfam. Horyoninz. 
Myxilla (Lissodendoryx)isodictyalis| X | .-- | ... | --- | ... |... |... |... | X 

(Carter). 
WV aD CH GT CUETO AINeE S10 seseteete see eee x 
Myxilla tenwissima, n. sp. .....-... x 
Acarnus wolfgangi, Keller ......... >< | 
Echinodictium flabellatum, Topsent| X 
Echinodictiumjousseawmei,Lopsent| X 
Ophlitaspongia arbuscula, n. sp....| X 
Ophtlitaspongia herrida, 0. sp. x 
Ophlitaspongia digitiformis, n. sp.) X os 
Clathria frondifera (Bbk.) ......... x€ || xX x 

Subfam. Tmpanrin”. 
Tedania assabensis, Keller ......... x 
Trachytedania arborea, Keller x 

Fam. AXINELUIDA. 
Hymeniacidon calcifera, n. sp. ... 
Hymeniacidon zoster@, n. Sp. .....- Sulenceal pace 
Acanthella aurantiaca, Keller ...| X |... | X 
Acanthella flabelliformis, Keller .| X 
Acanthella ehrenbergi, Keller ...... x 
Axinella pumila, Keller ............ >< 
Axinissa graviert, Topsent ......... x 
Phakellia donnant (Bowerbank) .| X 
Phakellia palmata, n. sp. ......... x 
Ciocalypta tyleri, Bowerbank x 

Lithistida—Hoplophora. 
Fam. TETRACLADID&. 

Discodermia stylifera, Keller ...... x 

EHUCERATOSA. 

Fam. APLYSILLIDS. 
Aplysilla lacunosa, Keller ......... DS Gen nese Mi setae eer ae ena |etoml/”- sehillioAGe. IP Boe “Iho ee 
Megalopastas erectus, n. sp.......... SC] ae A Be G ate SU egeckl 1 Sac Met ee 
Darwinella aurea, Miller ......... > Gale ah eat ctr fact teat estes oH ir Caer oun Po heath Ne seal se 
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TaBLE B (con.). 

| | | x 

Iypo-AUSTRALIAN. | eee 
| | 

Western | Eastern | European 
Division. | Division. 3 : : | Division. 5 

5 ig a o 1S) ost es =I a) 
= le SN SS || oe Sih ea | taal es a 
Ske Sale Se ee ce ES < 
aH |e | 2 sf WV Bla ds o 84 
Eyes Er Wee eS WE PS ES ME is eS 2 is 
cH pecs| fl jeez) el SE | So) pee e ae) 2 

ee Olf (2 azlaBlai/ale | |e 

EUCERATOSA (con.). 

Fam. SPoncELiiD®. 
Saenglian GAGs, NEMS WRHOSG|| 361) cae | ede || o004|| teas |) oeeu|| end) || one ||P osc) eee. || eon 

F. E. Schulze. | 
Spongelia herbacea, Keller ......... x< | 
Spongelia delicatula, n. sp....-.-+-- <i) 
Spongelia edificanda, n. sp. ...... Se heete nace | est 
Psammopemma commune (Cassie)! S< |) cus |) coo |} 3X 
Dysidea cinerea, Keller ............ S€ || coo || s6e 
Dysidea nigra, Weller heree ue a. x | 
Huryspongia lactea, n. g. et ae x 

Fam. Sponeripa. 
Heteronema erecta, Keller ......... x 
Duriella nigra, n. g. et sp. ........- x Bs 
Aplysina reticulata, ibendlomeltl. x x 
Aplysina inflata, Carter ........-... x eae 
Aplysina pretensd, N. SP. ...+.-.-- x 200 

- Aplysina purpurea, Carter ......... x x 
Aplysina mollis, 0. SP. .+..-++.+-0+00 x ae 
(Psammaplysilla arabica, KENT eryy AS ial he seeleeeses |i Seerealenerte |e tlie Ree 
Cacospongia cavernosa,O.Schmidt.| X | X | X |... |... |... | X x 
Halme robusta, Keller............-.. So eens ects crtatall | See villosa combeatt ec pat ere a 
Epona, wamieledies, were, ayoued,|| SK |) coo |) coe | SK |} ona |} aoa |} coo || eno I!) SK x 

O. Schmidt. 
Hircinia variabilis, var. hirsuta, x 

O. Schmidt. 
Hircinia fasciculata, Esper ....... x x 
Hircinia ramosa, Keller ............ x ae a 
Hircinia rugosa, Lendenfeld ...... x x 
Hircinia atrovirens, Keller ......... x ee 
Hercinia echinata, Keller ......... x see 
Hircinia clathrata, Carter ......... SGoiliten || eG x | 
Phyllospongia madagascariensis, | X | X fos 

Hyatt. 
Phyllospongia (Cartertospongia) | X s< | 

radiata, Wyatt. 
Phyllospongia (Carteriospongia) | X 

cordifolia, Keller. 
Phyllospongia (Carteriospongia) | X x 

otahitica, Hyatt. 
Phyllospongia foliascens, Lendenf.| X te 
Phyllospongia (Carteriospongia) | X x 

perforata (Hyatt). 
Euspongia zimocca (O.Schmidt)...| X x 

Euspongia officinalis, var. ar abica, x oe 
Keller. 

Euspongia officinalis, var. ceylon-| X x< ? 
ensis, Dendy. 
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EXPLANATION OF THE PLATES. 

PLATE 35. 

Fig. Puratetillateccentrica. X 5. 

Chrotella ibis. X 2. 

Pilochrota parva. xX 4. 

Portion of the surface of Diastra sterrastv@d. X 7. 

ot ye oo 1) Portion of the under surface of Geodia micropunctata, showing oscula and 

Lamellibranch shell. x 4. 

PLatE 36. 

Fig. 6. Pilochrota parva, skeleton arrangement. X 20. 

7. Chrotella ibis, skeleton arrangement. X 20. 

8. Paratetilla eccentrica, skeleton arrangement. X 20. 

9. Coppatias albescens, portion of surface.  X 7. 

10. Halichondria bubastes. X 13. 
Ll. Aplysina pretensa, portion of specimen. X 13. 
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Fig. 

Tie. 16. 

7. Anacanthea nivea. X 1. 
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PLATE 37. 

Esperella euplectellioides. X 3. 

Mywilla cratera, portion of surface. X 5. 

. Ophlitaspongia (?) digitiformis. X 3. 

Ophiitaspongia (2) digitiformis, skeleton arrangement. xX 20. 

; PLATE 38. 

Phakellia donnam. xX 9. 

Aplysina mollis. »X 4. 

. Portion of surface of Lymeniacidon caleifera. xX 4. 

PLATE 39. 

Phakellia palmata, X13. 

Phakellia palmata, skeleton arrangement. X 20. 

Ophlitaspongia (2) arbuscula. Xx 3. 

Portion of surtace of Huryspongia lactea. X 4. 

PLATE 40. 

Geodia micropunctata, skeleton arrangement. X 60. 

Ophlitaspongia (2) arbuscula, skeleton arrangement. x 609. 

Ophlitaspongia (?) horrida, skeleton arrangement. X 60. 

Prater 41. 

. Luryspongia lactea, skeleton. X 40. 

Euryspongia lactea, canal-system. X 200. 

. Duriella nigra, skeleton and canal-system. <x 40. 

LETTERING oN Puatss 40 & 41. 

ch., chone. inh.c., inhalant canal. 

cort. sk., skeleton of the cortex. - mes. f., fibres of the mesogloea. 

ex.c., eXhalant canal. pig., pigment-cells, 
fi.c., flagellated chambers. sk.f., skeletal fibres. 
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Reports on the Marine Bronoey of the SupANESE Rep Sra.—XX. ALGH 
(Supplement). By R. J. Harnvey-Gresoy, M.A., F.L.S., Professor of 
Botany, and Margery Kyigut, B.Sc., Assistant-Lecturer in Botany, 
University of Liverpool. 

(With 4 Text-figures.) 

[Read 20th February, 1913.] 

(Reprinted from Journ. Linn. Soc., Bot. xli. (1918) pp. 805-309.) 

In the present volume (vol. xxxi.) of the Society’s Journal (Zoology), 
pp. 76-80 (1908), and reprinted in Vol. xxxviii. (1909), Botany, pp. 441- 
445, a brief account was given by one of us (R. J. H.-G.) of a small 
collection of Marine Algz made by Mr. C. Crossland in the years 1904 and 
1905, while making investigations on the Marine Fauna of the Sudanese 
Joast. That collection included 35 species equally divided between Chloro- 

phyceze, Pheeophycez, and Rhodophycee. In 1910, Mr. Crossland forwarded 
another small collection of Marine Algze from the same region (chiefly from 
Khor Dongonab), but pressure of other work has prevented any detailed 
examination of the material until the present year (1912). This second 
collection includes 48 species (apart from varieties and forms), 36 of which 
are additions to the previous list. Four of these 36 are Cyanophyceee, 

10 are Chlorophycez, 8 are Pheeophycez, and 14 are Rhodophycee. 

The chief memoirs consulted have already been recorded in the paper 
above mentioned, and need not be repeated here ; but we have had occasion to 

refer also to two important monographs by Mr. A. Gepp and Mrs. E.S. Gepp, 
viz. :—‘“* Marine Algze (Chlorophyceze and Phzeophycez),” and ‘Marine 
Phanerogams of the ‘ Sealark’ Expedition,” Trans. Linn. Soc. ser. 2 (Bot.), 

_yol. vii. pt. 10; and “ The Codiaceze of the Siboga Expedition,” Mono. Ixii. 
We have also to express our thanks to Mr. Gepp for kindly identifying 

one of the Pheeophyceze which we had difficulty in determining. 

(Species not present in the previous collection are indicated by an 

asterisk. ) 

CYANOPHYCEA. 

*1, SpH#ROZYGA CARMICHAELI, Harv. 

*2. LiyNGBYA SEMIPLENA (Ag.), J. Ag. 

*3. CALOTHRIX PARASITICA (Chawv.), Thur. 

*4. DERMOCARPA PRASINA (Lesch), Born. 

ZOOLOGY, VOL. XXXI. 32 LINN. JOURN. 
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CHLOROPHYCEA. 

*5. HALIMEDA Tuna, Lamour., £. TYPICA, Bart. 

*6, Hanimepa Opuntia, Lamour., f. trypica, Bart. 

” + Fe f. TRILOBA, Bart. 

% 55 i, r f. corDATA, Bart. 

7. Coprum TomEentTosum, Kitz. 

*8. CopiuM TENUE, Kitz. 

9. AVRAINVILLEA LACERATA, J. Ag., f. ryPIca, Bart. 

ue a ae f. ROBUSTIOR, Bart. 

*10. CauLERPA FrrycrInett, J. Ag., var. DE Boryana, Van Bosse. 

*11. CAULERPA CUPRESSOIDES, J. Ag., var. Lycopopium, Van Bosse. 

*12. CAULERPA SCALPELLIFORMIS, R. Br. 

13. CAULERPA RACEMOSA, J. Ag., var. UVIFERA, J. Ag. 

14. UpoTEA ARGENTEA, Zan., f. TYPICA, Bart. 

*15. FLABELLARIA MINIMA, Grepp. 

*16. Bryopsis IMPLEXA, De Not. 

> » » var. ELEGANS, Hauck. 

*17. Com TomoRPHA Linum, Kiitz. 

*18. VALONIA ZGAGROPILA, J. Ag. 

19. DicryosPHHRIA FAVULOSA, Decne. 

PHAOPHYCEA. 

20. SARGASSUM SUBREPANDUM, J. Ag. 

1. SARGASSUM DENTIFOLIUM, J. Ag. 

*22. SARGASSUM LINIFOLIUM, J. Ag. 

*23. CYSTOSEIRA AMENTACEA, Bory. 

*24. TURBINARIA DECURRENS, Bory. 

*25. ZANARDINIA COLLARIS, Crouan. 

26. PADINA PAVONIA, J. Ag. 

"27. ZONARIA VARIEGATA, Mart. 

28. HypROCLATHRUS CANCELLATUS, Bory. 

*29, HyDROCLATHRUS SINUOSUS, Zan. 

*30. Dicryora picnotoma, J. Ag., var. IMPLEXA, Hauck. 

*31. SPHACELARIA CIRRHOSA, J. Ag., var. MINIMA, Zan. 
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RHODOPHYCEA. 

32. SpPYRIDIA FILAMENTOSA, J. Ag. (With cystocarpia and antheridia.) 

*33, GELIDIUM CRINALE, Thur. 

*34. Liagora viscipa, Ag. (With cystocarpia and antheridia.) 

*35. DIGENEA SIMPLEX, Ag. 

*36. GALAXAURA ADRIATICA, Zan. 

Hauck (‘ Die Meeresaleen Deutschlands und Cisterreichs’) states that 
antheridia and tetragonidangia (tetrasporangia) are unknown in the genus. 
Only one plant of this species was present in the collection, but it was of 
special interest inasmuch that it bore both cystocarpia and tetragonidia. The 
gonidangia are developed on the terminal branches, and on surface view appear 
at the base of shallow depressions in the thallus. The main body of the thallus 
consists of loosely woven hyphee passing over into shorter cells lying at right- 
angles to the surface. The exterior ends of these cells abut on a subepidermal 
layer of large cells, covered in turn by a compact external layer of rather 
smaller cells, which present a mosaic on surface view. The superficial cells 

Surface view of the tetragonidial region. Tetragonidial region in section. 
x 450, x 450. 

are strongly calcified. The tetragonidia are formed in the subepidermal layer, 

and the mother-cell contents divide in the tetrahedral manner into the four 

tetragonidia. As the gonidangia mature the superficial cell-layer disappears, 

forming the shallow depression seen on surface view (figs. 1,2). Cystocarpia 

are formed in the same branch and at the bottom of similar depressions. 

While investigating the Marine Algz of the Isle of Man, we have 

been struck with the frequency with which we have met with sexual and 

asexual organs, not merely on the same plant but on the same branch. 

This phenomenon we have observed in Lophothalia byssoides, Calli- 

thamnion Hookeri, Callithamnion tetragonum, Callithamnion corymbosum, and 

B25 
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Polysiphonia violacea. Indeed, we have been forced to the opinion that the joint 
occurrence of sexual and asexual cells on the same plant is by no means an 
exceptional phenomenon, and Mr. A. D. Cotton informs us that he has noticed 

the same joint occurrence in Laurencia hybrida and Callithamnion sp. In his 
paper on Polysiphonia violacea (Bot. Gaz. vol. xlii. 1906, p. 401), Yamanouchi 
demonstrates, in that species, a regular alternation of generation between a 

gametopbyte with 20 chromosomes and a sporophyte with 40 chromosomes. 
At the same time, he records under the head of “‘ Abnormalities,” the occurrence 

of tetragonidia on cystocarpic or antheridial plants, and refers to similar cases 
noted by Lotsy in Chylocladia kaliformis, and by Davis in Spermothamnon 
Turneri and Callithamnion Baileyi. He adds, “ Such cases should be carefully 
investigated to determine whether true tetraspores are present or whether the 
structures are not really of the nature of monospores, as in Polysiphonia, and 
developed with a suppression of reduction phenomena.” In the plants of 
Polysiphonia violacea collected by us in 1912 at Port Hrin, Isle of Man, cysto- 

carpia and gonidangia were frequently present on the same branch, and the 
number of cases we met with, both in that species and in other genera, in our 

opinion, scarcely justifies the view that all of these are to be regarded as 
abnormalities. One of us is at present engaged on a detailed investigation 
of the matter from the cytological point of view, the results of which it is 
hoped to publish shortly. (See note, p. 405.) 

*37. LOMENTARIA SQUARROSA, ite. 

38. Hypyma Vatentia, J. Ag. (With cystocarpia and tetragonidia.) 

In this plant also we found both sexual and asexual reproductive organs 
in the same individual, indeed all the specimens were covered with “fruit” 
of both types. The cystocarpia are of the normal Hypnea type. The tetra- 
gonidangia divide in a zonate manner and are formed abundantly from the 
superficial cells of ovoid pointed stichidia (fig. 3). The specimens were also 
interesting as exhibiting “ Brutknospen,” or vegetative buds, closely resembling 
those of Sphacelaria. The adult form of these buds is stellate (fig. 4 a, b, c,d), 
but all stages in their development could be readily traced on the same. 
plant. 

*39. LAURENCIA oBTUSA, Lamour. (With cystocarpia and antheridia.) 

40. LAURENCIA PAPILLOSA, Grev. (With cystocarpia.) 

*41. DUDRESNAYA COCCINEA, Crouan. (With cystocarpia and antheridia.) 

*42, POLYSIPHONIA UTRICULARIS, Zan. 

*43. Mrtopesia Tuuretit, Born. (On Jana rubens, with cystocarpia.) 

*44, LIvHOTHAMNION POLYMORPHUM, Aresch. 

*45, LITHOTHAMNION FASCICULATUM, Aresch. 
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“46, LirHoPHYLLUM EXPANSUM, PAil. 

“47. LITHOPHYLLUM CRISPATUM, Hauck. 

*48. JANIA RUBENS, Lamour. 

b 

Longitudinal section of stichidium 

of Hypnea Valentie. 

Stages in the development of a vegetative 

bud of Hypnea Valentie. 

The collection also included fragments of Marine Phanerogams, more 
especially Salicornia fruticosa, Linn., Cymodocea nodosa, Asch., and Halophila 

stipulacea, Asch. 
[Since writing the above paper we have noticed an article in the Bot. 

Gazette, Aug. 1912, by G. B. Rigg and A. D. Dalgity, in which similar 
phenomena are discussed in connection with another species of Polysiphonia, 
viz., Polysiphonia bipinnata. The authors indicate their intention of con- 
tinuing the study of this plant from a cytological point of view. We still 
intend, however, to continue the research indicated above, as it may be of 

interest to compare the cytological conditions underlying this phenomenon 
in plants gathered from both western and eastern shores of the Atlantic.— 
R. J. H.-G. & M. K., 7th January, 1913.] 
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Reports on the Martine Biowoey of the SuDANESE RED Sura.—XXI. On the 
Bracuyura. By R. Doueias Lauriz, M.A. (Oxon:), Lecturer in 
Embryology and Senior Demonstrator in Zoology in the University 
of Liverpool. (Communicated by Prof. W. A. Herpmay, F.R.S., 
F.L.S.) 

(PLATES 42-45 and 5 Text-tigures.) 

[Read 18th June, 1914. | 

THE collection comprises 65 species, of which 1, Chlorodopsis arabica, is new 
to science and 8 are new to the Red Sea. The latter are Cryptodromia 

gilesti (Ale.), Notopus dorsipes (Fabr.), two varieties of Lambrus (Aulaco- 

lambrus) hoplonotus, Ad. & Wh., Chlorodopsis arabica, Laurie, n. sp., 

Actumnus setifer (de Haan), var. tomentosus, Dana, Litocheira integra (Miers), 
Macrophthalmus graefei, A. M.-Edw., and Palicus whiter (Miers). In 
addition, the very decided variety cytherea of Chlorodiella mger (Forsk.) 
is new to the Red Sea, and should perhaps be reinstated in the specific rank 

originally given to it by Dana. 
Of the genera named above, 2 are new to the Red Sea fauna, namely, 

Litocheira and Notopus, and the latter is the first recorded Red Sea 

representative of the family Raninide. 
The material in the collection helps in the elucidation of the following, in 

addition to other points of interest :— 
Thalamita chaptalii and T. poissonii, both of Audouin and Savigny, 1826, 

are easily separable species. 
Lambrus (Aulacolambrus) hoplonotus, Ad. & Wh., will, I think, be found 

to comprise at least two species. 
Macrophthalmus inermis, A. M.-Kdw., is, I believe, incorrectly considered 

by Alcock to be a synonym of J/. converus, Stm. See note under M. gracjfei, 

A. M.-Edw. 
Ophthalmias curvirostris (A. M.-Edw.) is, I believe, quite a good species, 

easily distinguishable from O. cervicornis (Herbst). In addition to a series of 

other points of difference, I eall attention to the figures which I give of the 

external maxillipedes in the two forms. There isin my mind a doubt as to 

the correctness of the single record of O. cervicornis from the Red Sea. 

My specimens confirm Nobili’s suggestion that /otilla aginis, Ale., 1900, 

is a synonym of D. sulcata (Forsk., 1775). I find that the supposed 

distinction was in part based upon a sex-difference. 

Chlorodopsis wood-masoni, Alc., 1898, is a doubtful synonym of C. spinipes 

(Hell., 1861). 
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The possible identity of Actwa polyacantha (Hell., 1861) with A. peronit 
(H. M.-Edw., 1834) is a point requiring investigation. 
A study of certain growth-changes has been made in the 40 specimens of 

the common species Chlorodiella niger (Forsk.), as also in Trapezia cymedoce 
(Herbst), and less fully in Phymodius sculptus (A. M.-Edw.) and some 
others. 

Lupa aleocki (Nob., 1905), Herbstia corniculata, Klunz., 1906, and 

Macrophthalmus graefei, A. M.-Edw., 1873, have hitherto been known only 
by their type-specimens, and of each of the two latter species the present 
collection contains the first recorded male example. 

Caphyra monticellii, Nob., and Lupa alcocki (Nob.), are here figured for 
the first time. 

Other interesting forms in the collection include Nucia pulchella (A. M.- 
Edw.), Cyphocarcinus minutus, A. M.-Edw., and Thalamita (Thalamatoides) 
tridens, var. spinigera (Nob.). 

Workers on Red Sea Brachyura will find two publications indispensable 
as a starting-point, namely, Alcock’s ‘ Materials for a Carcinological Fauna 
of India’ and Nobili’s ‘ Faune Carcinologique de la Mer Rouge.’ Nobili 
records all species known from the Red Sea at the time of his writing 
in 1906. Klunzinger the same year published his ‘Spitz- und Spitz- 
mundkrabben des Roten Meeres,’ seen by Nobili when the latter had 

completed the body of his work, and reviewed briefly by him in an 

appendix. Klunzinger gives some useful descriptions and translations of 

some of Paulson’s Russian descriptions. He considers Acanthonyx conso- 
brinus of Paulson as a synonym of A. elongatus, Miers, so that A. consobrinus, 

A. M.-Edw., is to be deleted from Nobili’s enumeration, and he adds the 

following 7 species to the Red Sea fauna, namely, Simocarcinus camelus, 
Klunz., Herbstia corniculata, Klunz., Herbstia contiguicornis, Klunz., 

fTeterocrypta petrosa, Klunz., Parthenope acuta Klunz., Eumedonus convictor, 
Bouv. et Seu., and Hyastenus brockii, de Man, of which the first five were 
new to science. Including the 8 species added by the present paper, the 
revised list in Table I. shows a total of 260 species recorded from the 
Red Sea. 

The Red Sea Brachyuran fauna forms an integral part of the Brachyuran 
fauna of the Indo-Pacific region. To emphasize this, I have associated with 

the following complete list of Red Sea species a table showing to what 
extent they have been recorded in certain representative districts within the 

region. It will be noted from the headings of the columns that the records 
are exhaustive for some districts, while for others they refer to a single 
important collection from the district named. 
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Tribe BRACHYURA. 

Subtribe Dromiacea. 

Superfamily DROomIIDBEA., 

Family Dromip. 

Dromia dromia (Linn.) t............--+++- x 556 ae 5 x seks 
* Dromidia unidentata (Riipp.)..........-- x 350 x x Pi alec 
Cryptodromia canaliculata, Stimps. ...| X x ? inex 

pentagonalis (Hilg.) .......2+.2+... >< x ae fe a 
bs hilgendorfi, de Man ............... x Mi. x << x x 
ce GES (ANIG-) >conconsanopenascooascocnes x x x | 

granulata (Kossm.)  .....-......-+- x au 
Pseudodromia integrifrons, Hend....... x Xx 

Subtribe Oxystomata. | 
| 

Family Canappipa. | 

*Calappa hepatica (Linn.) ...........-... x >< Sel cidel ls eoSa 
—— philargius (Linn.) .............006+ x Ae x Lia's x ji ios. | 

gallus (Herbst) ..........00000..0++ x x x x x x 
Matuta banksii, Leach.........0. ....2+:+: x x x at | 

lunaris (Forsk.) {  ....2c0.seeseeeeee x x 

| Family Luvucosip2. 

Oreophorus horridus, Riipp. ........+-.-| X 
{ Nursia jousseaumet, Nob. ........---.+.. x 
[ , var. cornigera, Nob.......... x 23% abe 300 

Pada, INGO, © socc000ser0c05000b06 x ie sae x ae sSetil| Guede: 
Kbalia granulata (Riipp.) .............+- x »< wae ab aL eae iedonll esac 

abdominalis, Nob. ........00es0+0e- x Soe S0 sot 500 zee | see | « 
UDOGRIOSO: IIOBs | ocecoccsocccagocndses < 
orientalis, Kossm. .........+...+-+«: x 

Nucia tuberculosa, A. M.-Hdw. ......... S< aus Bay be 
—— pfefferi (de Man) ............00000. x eae nay x xe APE lteseetp ia ey 
*—_ nulchella (A. M.-Edw.) ...........- x ene wee ai aN: AN a een he 

* Persephona fugax (Fabr.) ...... .....++. x x iid x es x | X 
——— UNS) (BEL) paeeeseereens rescence x eae x x x 

Ressler (Pauils:)).e- oss eee see Xx Be ne | 
*Leucosia signata, Pauls. .............-2++ x oo | 
= wajeiireollii, INN, ccodsdosssoaces20000¢ x x 

Morir, IX, WUAB hi, csdocoroseqosnseor x et ae XK 
LOGUTPOS, SIONS), - sontosaoonccHbcoojuadsac < 2s x ise 

* Included in present collection. 
+ =D. rumphii, Fabr.; see Rathbun, 1902, p. 32, and Ihle, 1913, p. 22. 
{ =, victor (Fabr.); see Stebbing, 1905 (1) p. 54. 
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Family Leucostip& (con.). 

Philyra scabriuscula (Fabr.) ............ x x 
VarEgata (RUWpPP.) ...2...2-2.:.0.0-- x oe 
rectangularis, Miers ............-.. x x ise 

Iphiculus spongiosus, Ad. & Wh. ...... x x 
Arcania septemspinosa (Fabr.) ......... x x 
Lishas CRAFTS, ILENIN  spconsoseeoadacsoecosene x ? 

Family Dorrerip®. 

*Dorippe dorsipes (uinn.) ........0.....0..- x x x 4 x x 

Family Raninip2. 

* Notopus dorsipes (Fabr.) .............2.0.. x boc ane x 

Subtribe Brachygnatha. 

Superfamily Oxyruyncma. 

Family Mamata. 

*Camposcia retusa, Latr. ..........2..0+0-- x SK 
* Acanthonyx elongatus, Miers ............ x ots 
Huenia proteus (de Haan) ............... x x x x <<a ew 
Stmocarcinus simplex (Dana) ..........-- x x x noe x 

, var. pyramidatus (Hell.)...| x x x 
aa VAIO (CRAIN) eos pan teaagnndon x 208 

GOTUAIMS,, VMI, a5 sncctcdencesen000ne$ x =e is Aba’ Abeer ioe 
Menathius monoceros (Latr.) .........++ x x x >< | X< |} XX 
Hyastenus + spinosus, A. M.-Edw....... x x x | d< |} ced 
—— tenwicornis, Pocock ............... x x as. N80 aos 
—- brockii, de Man ..............0.2.05- x ? x |) SK |) c00 
Perinea twmida, Dana t ........060..1.0.- x ane Soap cee sca eS : 
Tylocarcinus styx (Herbst) .............+- x Xx x Xx xX | X | -- 

* Herbstia corniculata, Kunz. .........+.. x as a6 said : 
contiquicornis, Klunz.............++ x 

Schizophrys aspera (H. M.-Edw.) ...... x x x x x xX | X 
Cyclax suborbicularis (Stimps.) ......... x x x x x | 

* Stilbognathus erythreus, v. Mart. ...... x 
* Ophthalmias curvirostris (A. M.-Edw.).| x 
Pseudomicippa nodosa, Hell. ............ x x 

*Cyphocarcinus minutus, A, M.-Kdw....| x x x Boh Micippa philyra (Herbst) .........2..6+- * x x Peale 
, var. mascarenica Kossm....| ... Bi x fe %2 Pee lipeee 

SAINTE LS C5 UF10))P Vals same er ann sade SS x Sec Soe x +a x 
—— ——,, var. haan, Stimps:......... ae x ae : 5 nee 

ee ee 

t No evidence that this genus=Halimus, Latr.; see Calman, 1913, p- dls. 
+ =Parathoé rotundata, Miers ; see Calman, 1909, p. 713. 
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Family ParTHENOPID#. 

| *Parthenope horrida (Linn.) .....-...+++ x 

= (GAG, WONWEVA, 30050805959000090092000 x 

Lambrus(Thyrolambrus) leprosus, Nob.) X 

—— (Platylambrus) carinatus, H.| x 

| M.-Edw. 
—— (Aulacolambrus) pisoides, Ad.| X 

& Wh. 

—— hoplonotus, Ad. & Wh. ...... x 

* —— (Rhinolambrus) pelagicus, Rupp. | X 
— montiger, Nob. ...-....-+++++: x 
—— (Pseudolambrus) calappoides (Ad.| Xx 

& Wh.) 

Heterocrypta petrosa, Klunz. .........+.- x 

Eumedonus convictor, Bouy. et Seu. ...| X 

Superfamily BhacuykuyYNCHA. 

Family Portynip2. 

Carcinides t menas (Linn.) .......--+-- x 

Portunus ¢ subcorrugatus (A. M.-Edw.)| X 

Lissocarcinus orbicularis, Dana ......... x 

* Oaphyra monticeilit, Nob. ......+-+++++++ x 
—— polita (Hell.) .............--++ Anas x 
Carupa leviuscula, Hell. ............+4- x 
Scylla serrata (oral k,))  soaspessoccocnece0 x 

Lupa pelagica (Linn.) .........0..seeeeee x 
sanguinolenta (Herbst) .........+-- x 

f —— longispinosa (Dana) ........-...++- x 
; — , var. bidens (Lau.)..........-- sie 

arabica (NOb.)........-.0c1eseeeeeee es x 
% alcocki (Nob.) ....-.:+0e0seereeesee ee x 

—— granulata (H. M.-Edw.)........---- x§ 
orbitosina (Rath.) ........-+-+-+-+++ wi 
convexa (de Haan) ..........--+++++- x 

* Oharybdis erythrodactyla (Lam.) .....- x 
orientalis (Dana)....-.+-++2-+.0e2e ee x 

—— hellerii (A. M.-Edw.) .......---.-++- x 
merguiensis (de Man)..........--++: x 

sexdentata (Herbst) .......-.++-+-- < 

ap 

t 
8 

al 
of Manaar recorded as granu 
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Carcinides, Rathbun, 1897= Careznus, Leach, 1814, e¢ auct. ; see Rathbun, 1897, p. 164. 

Fabr., 1798. For ronadoption of Liocarcinus, Rath., see Steb. 1902, 

May be L. orbitosina (Rath, 1911); see Rathbun, 1911, p. 205. 

T have re-examined an adult g from off Mutwall Is. and 3 adult J 

lata and find that they come unde r orbitosina. 

p. 11, and 1908, p. 11. 

and 1 9 oyvig. from Gulf 
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Rathbun, 1911 (Gardiner’s ‘ Sealark ’ Miers, 1884 (‘ Alert’ collection). Borradaile, 1901-1903 (3) (Gardiner’s Nobili, 1907 (Bonnier et P. collection). Alcock, ‘Materials, 1895-1900. Maldives and Laccadives. Ceylon. 
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Family Portunip# (con.). 

Charybdis variegata (Fabr.) ............ 4 p60 ase x 
natator (Herbst)........ ....c...0s- x x x x 
heterodon, Nob. ........0.ssceeeerees x { ee aN 

——- anisodon, de Haan ...............++- x 
Archias sexdentatus, Pauls...............- x Hee 

{ Thalamita prymna (Herbst). var. typica| X x x 
| , var. annectans, Lau. ...... Sp ae Bae 
— , var. crenata, Latr. ......... x x x Xx cee 

| —— ——., var. dane, Stimps. ...... acl x see x x 
| —— ——., var. picta, Stimps. ......... x x 00 x x 
{\— , var. stimpsont, A. M.-Edw.| X x ai 
—— chaptalii (Aud. et Sav.)............ x aoe x 300 
*—— poissonti (Aud. et Sav.) ...00...... x xX x xX x 
———— Gj, TEL, INDIR Goccocnsocouononae x’ x ee x x 

( —— admete (Herbst) .............0000: 00 boc x see 200 
-—- , var. admete (Herbst) ...... ase O00 ave x x 

S , var. savignyt, A. M.-Kdw..| X | ..- x x x 
| ¥.—— —_., yar. intermedia, Bory. ..... Xx ace ane x 
4 —— -—, var. granosimana, Borr. ... x 
| —- , var. edwardsi, Bory, ...... 500 
{ — , var. awauensis, Rath. ...... 
| — , var. margaritimana, Rath. ae 
{ — , var. guadrilobata, Miers...) ... x x 
f *—___ ntegra, Dana, ...........ssseeeeeeenes x x x 
{ — , var. africana, Miers ...... 006 oue 

demant, NOb. .s-..cccccccccescccceens x 
bandusia, Nob. ...ccccereceeeceseees x 

—— (Thalamitoides) quadridens, A.| X 
M.-Edw. 

—— tridens, A. M.-Hdw., var.) X ae ae use vue 
spinigera (Nob.) 

* Podophthalmus vigil (Fabr.) ..........+- Xx 

Family Xanruip#. 

* Carpilius convexus (Korsk.)........0+++++- x x a x 
* Carpilodes levis, A. M.-Edw. ......... x eae we aot 

puber, A. M.-EHdWw. .......scce.scee < 506 wae poC 
GQLOMONCUS NOD saenateesesenceseness x aoe ans Aas 

* rugatus (H. M.-Edw.) ............ x >< Xx ae 
vaillantianus, A. M.-Hdw.......... x x x x 
PUgupes (Mel, sssceevecesesee sessile ihe x 600 900 

Liomera cinctimana (Wh.) ......0.0..000 x x x x 
{ pubescens (H. M.-Edw.)............ Sl Se 
—. SVAN. NO Diet naicecimanoouics sere x 

1906 (Herdman’s collection). 

Hawaiian Islands. Rathbun, 1906. Complete list. 
| Calman, 1900 (Haddon’s collection). 

West Africa. Laurie, ‘Torres Straits. 
| Rathbun, 1900. Complete list. 

xXx: 

XX: 

xx? 

x Xx: 
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Family Xanruip& (con.). 

Liomera thenvisto (de Man)............... x 900 
granosimana, A. M.-Kdw.......... x Xx o0c side 

Lioxantho punctatus (A. M.-Edw.) ...| X 500 and x x 
COTES, ING, Sooocadoaosnsooxsc000600 x ye x x 
@SfpAROCHOS, INIG,  scaq02060000000090000 x x x x 

* Atergatis roseus (Riipp.) ..........2.26--+- x 550 Xx ve sie 
OGM PROE (IsIGHONE) TP) sdncoacasbeqsueces x x x x 
granulatus, de Man ............+.- x 300 we as poe 

Platypodia cristata (A. M.-Edw.) ...... x x x x ae 
granulosa (Riipp.) ....-.------.----- x oe x x xX || XX 
semigranosa (Hell.).......-.0.+...0+- x x x x se x 

* anagtyptan (Hell are ssncsssscects=. x x x Xx x 
Atergatopsis frauenfeldi (Hell.) ......... x =e 200 ne 

granulatus, A. M.-Kdw............- x x oo x 
*Zosimus @neus \Linn.)......00+.-+.0ee0eee- x x x x 
Zozymodes carinipes, Hell. ............+-- XX |} oe ae oe 
Lophozozymus pulchellus, A. M.-Edw..| X x oe x 
Euxanthus sculptilis, Dana ............ x ses x 008 
Hypocolpus diverticulatus (Strahl) ¢ ...| X x dec sce . 

* Xantho distinguendus, de Haan x x x Xx 
hirtapes, H. M.-Kdw..............-- x eoc 506 se see | eee | oes 

*__~ hydrophilus (Herbst) .............-- x x x x x || XS |X 
Leptodius gracilis (Dana) ............... x x es ane ue Bhatt s< 

sanguineus (H. M.-Edw.) .. ...... x x x x x 
CGO NHS (LM) concanoasaceagss06050 x 09 x wee 
BUGIS (IDA) scnoccoacessoosonv0%0 x Xx x 200 

Cycloxanthops lineatus (A. M.-HWdw.)...| X vee x tes x |) coc 
* Htisus levimanus, Rand...............+++: x x x x< zs oe LOM 
Etisodes anaglyptus (H. M.-Edw.)...... x Bos wee x x se 

electnay(@ilenbsb)ipseeeeeeeeee eee x x x x x x 
Actea (Banareia) kraussi, Hell.......... x aoe 30 Bor 

bella (Mama raseacosesce sacacees: Seba as see coc 
*-—_. tomentosa (H. M.-Edw.)............ x x x x 
* hirsutissema (Riipp.) .....--.0....5. x x x x 

rufopunctata (H. M.-Edw.) ...... x x x x x 
*—— garretti, Rath. ......see..c0eceee eee x x 908 oe x 
—— speciosa (Dana) .........0..:eeeee es x Xx * x x x 

Kaleyaas, INOlO} eascdooddocosspessucoaaaes x Ae neo one 
hellerti, A. M.-Edw. ............... x x aon 
MOOS, WN, ranasoansosononsoocecoo. x x x x 

*—_- polyacantha (Hell.)...............0+ x x | se 
POOSUGIARG, INO), Soncconosgosceeoas00900 x 200 | 

+ =Atergatis floridus (Linn.) ; fide Rathbun, 1906, p. 845. 

+ =Cancer sculptus, H. M.-Edw., 1834; not Herbst, 1794. Fide Rathbun, 1911, p. 215. 
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Family XanTuip# (con.). 

* Actea granulata (Aud. et Sav.) ...... x x x x eral ieaor| 
{ — —, var. carcharias (Wh.) ...... i ae Zoe WON 
— calculcsa (H. M.-Edw.)............ x ace x x< | X< 

* HOST (Cie) pagosoonenceonbane05. x aes x x x a 
* Chlorodiella niger (Forsk.)t ............ x x x x x Stelle. lea 
{ a , var. cytherea (Dana) ...... x us 

bidentatus (NOb.) .......sss0+es0e0s x ge 
—— lippus (Nob.) .........s000e+00 Waser x aA Ae Seat) Seba 

*Phymodius ungulatus (H. M.-Edw.)...| x x x x x <a 
* —___ sculptus (A. M.-Hdw.) ...........- x x ie x x See lPio< 

granulatus (Targ.-Tozz.)  ......... el nes a ane eaeaieee 
Pilodius pugtl, Dana ......002...-2+0.000+ ? 506 sab Boe oe x 

armiger, NOD, ......0..0.ce+ss0+.-00- x 
martenst (Krauss) ......+2:+++.0s00+ < Bat see bon 

Chlorodopsis areolata (H. M.-Hdw.) ...| x x x x x 
* GARHCHCGH, IUENTIK) Goconoasaecnocanca5e2 x ea sae Pee | a 

* Spemimes) (Hells) ease encca-neseree: x x x x x 
—— frontalis (Dana)} .........60..s0e x ee x x | 
—— (Cyclodius) ornata (Dana) ...... SK aan x ip bik 

* Cymo andreossyi (Aud. et Sav.).......-- x x x x x | 
{ === , var. melanodactylus,de Haan| x x x x SPS AES Gir 

quadrilobatus, Miers .............+. XS x x 
Menippe rumphii (Babr.) ............... x x ae 
Pseudozius caystrus (Ad. & Wh.) ...... x SK x x x 

sinensis, A. M.-Hdw. ............+.- x ee 4p se 
Ozius rugulosus, StimpS..........2-+000+ x ook S00 x x 
Epixanthus frontalis (H.. M.-Edw.) ...| x X x x | 

corrosus, A. M.-Edw. ............++- x x aoe ae 
Lydia § tenax (Riipp.)......-.-..00.--.-0+- x x x Xx 
Heteropilumnus fimbriatus (H. M.- | x a ie F 

Edw.) 
{ Pilumnus trichophoroides, de Man...... ae x we 
it PUVA cin i Meteors latelalelolalatale}e|s]=/elalalslstelste/sle?= x 50 x soe ane 308 |) S00 |) ace 

—— vespertilio (Babr.) ..........0ss0++: x 506 500 x x Saiinibasr ihe. 
Sorskdlii, H. M.-Hdw. .........++ x 5 a fe % 
SOG AUK, VeIGNE  Gnoopoccnanonaeceado> x x 

*____. propinguus, Nob. ......seeeeeeeeees x bp6 x ae Ror 
—— hirsutus, Stimps. ..............0++- x x 5a ? x 

quadridentatus, de Man............ x 
aa TNT NUS, IER Sencennaconmecanoe x 566 ae 708 aoe A an ait 
SHI ETNIES, INCI, aeedcocasospacsoor x me oe nek mie Seen Cee 
SOO POSUIS, BG N9), Goacopbbonanoooneboor x | 
—— brachytrichus, Kossm. .....-...:.- x 
Be AURAL VEMIE), coc oogeanoecoodthooc x 
AFA (A816) 9) 9),)) etoneacos cocoonenn8er x tee 
Actumnus globulus, Hell................4.. Xx x 

t It is doubtful how far authors have distinguished in their records between C. neger and 
yar. cytherea. 

{ = Ktisodes frontalis, Dana; see Borradaile, 1902 (2), p. 261. 
§ = Lurippellia, Miers; seo Rathbun, 1906, p. 862. 
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TABLE I. (con.). 
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| ete A | EriIR°O S| ~1s0| 0 
Ww a . & Ss) | o s (Co) a O 20 (oe) 

=| QwlsS | SaseAl SleSideal6e 
S| .eo] =O SSlag5 SOlHa|ca 
o|/% -0| 6o Si sci) CSc ales. 

ai? de eS o Tals a Alin -|5 sie a 
® Oia 5 qs SSIES Ola cla Hla ld = 
Qa S 2a Sa |gag ste slo sso]. 28 
aaleas| 2s iS os pe s/s (-Sles 
G6/Pen| So (sls 6 olSalsals ells 
SOwbesl|aae 4 ae jonlsoltte lee 

Family XANTHID (¢o7.). 

Actumnus setifer (de Haan) ............ doc ike 900 Bae 500 po eS ieee Miles 
-— VELA cyieceaiecnprtawtecleate castes lict at x atte 
— , var. setifer (de Haan)...... : aE ; x x x 

x — , var. tomentosus, Dana...... x ate x x x Xx 
—- , var. amirantensis, Rath....| ... x 

* bonniert, Nob........... enesneeenaee exe >< < >< ak 
ObEsUse Damas | Luvsecassetaccecesontes: x x x : 

* Heteropanope vauquelini (Aud. et Sav.).| x 
—— pharaonica, Nob. ..........20...00. ox 
Eurycarcinus natalensis (Krauss) ...... | X 

orientalis, A. M.-Kdw. ............ x ane bas mete 
integrifrons, de Man ............... Sell uae 600 x G00 bt 

Eriphia sebana (Shaw) t .......00.-+0+++- 00 x ae x x x 
— , var. smethiz, Macl. ......... x x x x ah 
——_ SC@UTICULA, Wana .....5...-+2000---0- x x ibe x x NPR a cual aa 

(* Trapezia eymodoce (Herbst) ............ x x x x Xx <x | Xx | Xx 
| » var. JSerruginea, att eeeeee x x x x x mrelsieulbatiare Mth eG 

{ -—— — , var. areolata, Dana ......... p00 Xx aie «x | x 
| — , var. guttata, Riipp.......... x 500 x x ide ie 
| *—— -—,, var. maculata (Macl.) ...... x x x x Xx x 

digitalis (Iuatr.) ......... abpspeccouse aes x x x rout | oat ee 
* Tetralia glaberrima (Herbst) ............ x x Xx x x | X 
{ Quadrella coronata, Dana ...........-.-- x x 
4 NS EAT ot lature aise etclateeire sek wioloste ces x be are 
—— -—, var. granulosa, Borr. ...... 200 Ee x x 2 
— , var. maculosa, Alc. ......... “is x ne x ie Hee eallotaclaell | wos 
Lybia denticulata, Nob. .............00++ x |] co0 con =e Bee aloo dk agatl| eo 

Family GonErLacip2&. 

Eucrate crenata, de Haan ............... | S< x x x 
, var. dentata (Stimps.), Ale.) X x sis 

*Libystes nitidus, A. M.-Hdw. ............ X |] one abs x 
* Litocheira integra (Miers) .........-....- x x x Xx : 
Paranotonyx curtipes, Nob. ..........- x bie Han 
Xenophthalmodes moebii, Richt..........| X x 

Family PinnoTnumrip#&. 

Ostracotheres tridacne, Riipp. .......-- xx 
affinis, H. M.-Hdw. ............... x 

* GOOG. INGO. sdnces50on5e0326n6055000 x 
Pinnotheres pectinicola, Burg. ......... x ose ie “a6 aoe 

FEUUFOUEREIS, ANNO. oosannesencrocnoonass x is eh x x 
— -— permicola, BUYg............0 cee ee eee x bss 

UMECROTAS, WIO\S; nosscszecanse0 spose: x 
QOUAIT, WOO, ocoocopeecossnneneeco0ce x 

—— borradailei. Nob................-.>.+- x 
— maindroni, Nob........ Beene ne x ree 

*____._ nilumnoides, Nob. ................. x aoomae| | 
Durckheimia carinipes, de Man......... Nese | 

| 

+ = LEriphia levimana, Latr.; fide Rathbun, 1906, p. 865. 
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TasiE I. (con.). 
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Family Ocyropip#. 

Ocypode cordimana, Desm...........--++- x x aes x x La 
ceratophthalima (Pall.) .........+.. x 4 me x x 52 || sz || s< 

-—~ jousseawmet, NOD. ......00.0..+0+00- x se aes ate 
% egyptiaca, Gerst. ..........2.0+26+- x Sse x 508 an 
Ucat annulipes (atr.) .....-...02+.00++- x SK x x x x 

inversa (Hoffm.).............0.2s000- x Bee x soe a 
— , var. stndensis (Alc.) ......... Si x A 

tetragonon (Herbst) ............... x x x x |x 
meariomis (Wesm.)! \-2-..2.2c.:5----- ~< as x ee 

, var. nitida, Dana..........-. x x 
* Dotilla sulcata (Forsk.) ..-.........0000- x x 
* Paraclistostoma leachit (Aud. et Sav.).| x sk we 
* Macrophthalmus verreauai H. M.-Kdw.| x x x 

brevis (Herbst) ..........2.ceeeee0ee x ie Pe 
* graeffei, A. M.-Edw. ............-.. x 
a8 depressus, Rupp. ......-..2e.0-se000e- x x x 
Euplax (Chenostoma) bosci (Aud. et) x 

Say.) 
Family HymMrnosomip 2. 

Elamena mathei (Desm.) .......-.0.+..- x 

Family Grarsip2. 

Grapsus grapsus (Linn.) ........-+0++-- x Sos x x i ee 
{ — tenuicrustatus (Herbst) ...... a Rate a eke SON ate 

strigosus (Herbst) ....-..2+.-...++-- x 206 x x 
Geograpsus grayi (H. M.-Edw.) ...... x Xx sis 4 pei hades: Br 

* Metopograpsus messor (Forsk.) .......-- x x x x x|l~x|x 
Brachynotus harpax, Hilg.  ..........-. > | coe vee ae tattle és 
Planes minutus (Linn.) .........-.-00.+-- x bet He cae x x 
Pseudograpsus erythreus, Kossm. ...... x a 
Cyclograpsus lophopus, Nob. ........-... x 
Sesarma (Sesarma) jousseawmei, Nob. . ae A Gas sae RT epee ic earn 
Plagusia depressa (Herbst)..-..........+. Beha iayeee Ig a sacs liestse ail liscestctel| ee se 

, var. tuberculuta, Lam.ft ...| X x ne x x x 
Percnon § planissimum (Herbst) ......... x x ce x x x 82 || ise 

Family Paricipm. 

Palicus jukesvi (WM.) .....-..-2.-ceceesees x x < x x |x 
ofa (UHI (OMITEAS)) — congnooanbobooencded. x x x x 

Family HapaLocarcrinips. 

Cryptochirus coralliodytes, Hell. ...... x ane ee Pe x 

+ Gelasimus, Latr., 1817= Uca, Leach, 1814 ; see Rathbun, 1897, p. 154, and Steb., 1905 (1) p. 39. 
+ For use of twherculata, Lam., in preference to sguamosa, Hbst., see Rathbun, 1906,!p. 841. 
§ Leiolophus, Miers, 1876=Percnon Gistel, 1848; see Rathbun, 1900. p, 281. B 
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The following is a summary of Table I. :— 

TABLE II. 

417 

ge 1 & E el @ O's = & S 

3 ao g fe) z $ = 5 es 
aus| 3] @ 6 ieee |) ee 
in @ : a ee 5 § @ © 

Ba ee ee eg 2 fs o i) 3 = =a 

ee eee es ir, le ea cans 
<H Ga) S Seq - i KS) os) 
S| Sales wae | oe me | S| ae =| cS : 
= ae a Ht | Ao Vv ao (e) 

“| Galen B= | sis © | #8 | £9 a 
a [ete eo] S2)eo8 ® | #2] Fa | Sa Ao eee Se eee) fe! a ea [ee 

SS (OR S|) Bis | .we | Ses ao nS 5B = Aga)|Sase2) 852] e095 | oso Ot os 22 oe 

Be (hee) be (ESO lees | Be les | es | Be 
eoOljamalaa | S43 | se On |e0 | te | Fe 

Tribe BRACHYURA. 
Subtribe Oxystomata ......... 30 21 (6) | 7 (8) |113 (17) | 21 (4) | 88(5) | 9(2) | 16 (2) |18Q) 

Family Calappid ............ 5 BEN con 1h 1G 6 (3) 7(2) |1Q)| 6@) |5d) 

Leucosiide ............ 23 | 14 (3) | 6(2) | 82 (10) | 14(0) | 28(2) | 8(1)}| 80) | 5) 
Dorippide ............ 1 WY) a aD) Tat (a0) 1(3) 2 (1) a 2(0) | 2 (0) 
Raninide ............ 1 fee nee 5 (1) rae 1 (0) Bac oe 1 (0) 

Subtribe Dromiacea............ 8 | 11 (2) | 3(2) | 296) 7 (2) | 10(4) : ie 3 (0) 

Superfamily Dromiidea ...... 8 | 10 (2) | 3(2) | 21@) 7(2) | 10(4) is 3 (0) 
Family Homolodromiide .. sie ee By 1(0) ae i he 

Dromiidez ............ 8 6 (2) | 3 (2) | 18 (6) 7(2) | 10 (4) 3 (0) 
Dynomenide ......... Bae 4 (0) 2 (0) tea oe ee 

Superfamily Homolidea ...... i 1 (Q) 8 (0) ue a 
| Family Homolide ............ Be 6 (VU) ine 

Latreillidz ............ al IL@) 2. 2 (0) ae ip ae ou ne 
Subtribe Brachyenatha ...... 222 238 (85)/58 (41)|459 (117)| 162 (67)|147 (56) |74 (40)|187 (59) |78 (6) 
Superfamily Oxyrhyncha 34 | 57 (12)10 (5) |L12(48) | 29(9) | 50 (17) [24 (10)) 28(9) |11 (0) 
Family Hymenosomide ...... 1 IL@) | oc 5 (0) 1(0) | 1(@) Suh ae bie 

Mamaliide ............ 22 | 44(9) | 7 (4) | 76(13) | 22(7) | 34 (12) [21 (8) | 20(6) | 70) 
Parthenopide ...... TI L2G) sia) js ©) 6 (2) | 15 (5) | 8(2) | 8(38) | 4 (0) 

Superfamily Brachyrhyncha.) 188 |181 (73)48 (86)|347 (99) | 133 (58)} 97 (89) |50 (30)/159 (50) |67 (6) 
Family Corystide ............ Nes oe ae 1(0 aN 1 (0) ae ae eA 

Portunide ............ 35 | 34 (11) 9 (7) | 68 (22) | 19 (7) | 83 (13) | 8 (7) | 27 (18) |12 (1) 
Potamonide ......... Ws dis Be as aac se Nar 1 (0) |16(0) 
Atelecyclide ......... ace 2 (0) 4 (0) 2(0) | 10) }1@)| 40 |1@ 
Arie laut daseerr eects Aub ape au dss ee ues see roe 
Cancridz............... ass aoe oe i ae ie ioe ae See 
Xanthide............... 107 120 (51)|25 (21)|147 (56) | 86 (39)} 46 (21) 383 (18)) 89 (28) |13 (0) 
Goneplacide ......... 5 6 (2) | 31) | 29(8) 5(1) | 3 (0) ace 3 (1) nab 
Pinnotheride ......... 12 oe 2(0) | 11) 2(1)} 1(0) see des 1 (0) 
Ptenoplacide ......... iets ea: Bea 1 (0) 0s ae oe sets ee 
TEEVGIGNG ED. cage coccsvesune 2 B (2) | coo 5 (2) 1qd)} 24) |3@)| 3@ ie 
Grapsida.............-- 11 | 10 (4) | 2(2) | 48 (6) LOG) a2) 4) Zi) | 236 Gr) 
Gecarcinidx ......... ode - 1(0) | 5(0) 1 (0) ee Ee 1) | 2(0) 
Ocypodidee ............ 15 5 (3) | 6 (5) | 83 (9) a4) 1) o@) (2(2)) 72) | 670) 
Hapalocarcinide 1 WO) coc one 2 (1) oh 1(0);} 1(@) ace 

Motalyspecles i eecepeecee sees 260 | 270 68 601 190 195 83 203 94. 
Number of species known i 

from Red Sea ......----+- | 260 | 93 46 140 73 65 =| 42 61 7 

Species known from Red 
Sea expressed as per- | 1001°/,| 34°/, | 68'°7,| 23°, 38 °/, 33. 9/5) 50 °/ BO Or 
centage of total species . 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 33 
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The first number in each column of the Table on p. 417 gives the number 

of species recorded from the source in question, the number in brackets gives 

the number of these which are known to occur also in the Red Sea. 

Table II. is based upon Borradaile’s classification (Borradaile, 1907, 

p. 477 et seg.). Elsewhere in this paper I have arranged the material in 

Nobili’s order, to facilitate comparison with his ‘ Faune Carcinologique de la 

Mer Rouge.’ , 
It will be seen that the affinity of the Red Sea crabs is strongest with 

those of the Persian Gulf, 68 per cent. of the species recorded from the 

jatter locality having also been recorded from the Red Sea. 

The homogeneity of the Indo-Pacific region is illustrated by the fact that 

in places so far apart as Seychelles and the Hawaiian Islands the percentage 

of crabs common to the Red Sea is very similar, approximately 33 per cent. 

in each case, that this per cent. occurs at Ceylon and a fairly similar one at 

the Maldives and Laceadives. India is below and Torres Straits distinctly 

above this average figure. In estimating the significance of these per cents. 

one notes that the Red Sea, having been very fuirly explored by a variety of 

collectors, is a good standard ; but, on the other hand, one must bear in mind 

that other populations may have been sampled under different conditions, and 

it will be noted that the Torres Straits result, which appears somewhat 

anomalous, is associated with a comparatively short list. If allowance were 

made for these possible sources of error, the similarity might be even more 

striking. But taking the figures at face value, certain points stand out 

clearly : (1) the comparative similarity of the crabs over the whole Indo- 

Pacific area ; (2) the almost entire lack of specific resemblance between the 

erabs of the Red Sea and those of West Africa ; (3) omitting Persian Gulf 

as being in the immediate vicinity of the Red Sea, the Indo-Pacific figures 

suggest that one may prophesy with a probable error of + 5 or 6 that 35 is 

the most likely percentage of species common to the Red Sea which will be 

found in a collection of say 200 species of crabs from any hitherto insufii- 

ciently investigated portion of the Indo-Pacific Region ; the odds are about 

20 to 1 against the error in such a prophecy being greater than + 15. One 

may also prophesy with a probable error of + 2 or 3 that 35 is the most 

likely average percentage of species common to the Red Sea which will be 

found on examining six further samples of Indo-Pacific crabs of similar 

numbers to those which I have considered ; the odds are about 20 to 1 

against the probable error of such a prophecy being greater than + 7. The 

number of samples I have considered is of course small, and the attempt to 

give numerical precision to the degree of homogeneity of the Brachyuran 

fauna of the coral zone presents certain intricacies not considered here, but 

the figures I give are, I believe, not without some value and may form the 

basis of further investigation upon similar lines. 

The West African forms recorded from the Red Sea comprise only 
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Calappa gallus (Herbst), Grapsus grapsus (Linn.), Planes minutus (Linn.), 
Perenon planissmum (Herbst), Metopograpsus messor (Forsk.), Plagusia 

depressa (Herbst), and Thalamita integra, Dana, of which the first four are 
of little or no account, owing to their exceptionally wide distribution, and 
the last two are varietally distinct. 

To save frequent repetition, I give here a list of stations from which the 
present collection was made, the latitudes of which I have estimated 

approximately. 

Crossland’s maps, published in the present volume of this Journal, 
pages 6 and 15, and Plates 28, 29, and 30, should be consulted. 

[. Suez. Lat. 28° N. 
A. Suez mud-flats. 

B. Suez flats and docks. Dec. 1904. 

C. Suez mud-flats ; washings of weed and sponge. The washings 
included an abundance of small and very large Amphipoda, some 
Isopoda, not many Brachyura, only two or three Macrura, and very 
few small Polychzeta, also numerous Foraminifera. 

D. Suez docks. From beneath a floating stage which had been in the 
docks for several years. 26 Dec., 1904. 

H. Between Suez and Port Tewfik. Amongst stones of the embank- 
ment, bordering mud-flats, near high-tide level. 

F. As Ei plus Decapoda washed out of sponge and weed. 
G. Suez Bay. Trawled in 5 fathoms, from mud bottom. 
H. Suez Bay. Trawled in 5 fathoms, from mud bottom, among 

sponges. 
I. Suez Bay. From a red sponge taken from mud bottom in 

10 fathoms. 

J. Suez. From among coral. 
K. Suez. Washed by fresh water from two coral colonies. 
L. Ktuleh coral shoals, Suez Bay. Large areas covered by Chama 

and an Ostreid. In 1-3 fathoms. 

II. Mersa Wadi Lehama, Egyptian coast. Lat. 24° 43’ N, 
III. Cape Elba, the northern frontier of Sudan coast. Lat. 22° N. 
IV. Mersa Abu Hamama. Lat. 21° 30’ N. 
V. Khor Dongonab. Lat. 21° 11’ N. to lat. 20° 50’ N. 

A. Washed from nullipore and branched coral from the reef off Beacon 
Island. Lat. 20° 55’ N. 26 April, 1905. There were many 
Polycheta and Decapoda, comparatively few Amphipoda, and some 
Hechinodermata in the same washings. 

B. Just west of Beacon Island. Lat. 20° 55'!N. Washed from nulli- 
pore dredged in 3-5 fathoms, 26 April, 1905. In the same 
washings were many Decapoda and Polycheta, especially the 

33* 
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latter, a few Amphipoda, a few MHchinodermata, and some 
Foraminifera. 

C. Engineer Island. Lat. 20° 50'N. Washed from old coral and 
weed obtained from Reef Flat. The washings were composed 
mostly of Polycheeta (Hunicidee, Nereide, etc.) and Decapoda 
(mostly small Brachyura), only two or three Amphipoda, no mud. 

D. Engineer Island. Lat. 20° 50’ N. Washed from a small bucketful 
of weed and coral dredged in 3 fathoms of water. The washings 
were very rich in everything. 

EH. Khor Dongonab. Among coral on reef. 
F. Khor Dongonab. 
G. Islet group, Khor Dongonab. From mud and coarse sand in 

11 fathoms of water. This islet group is probably the same as 
“Four Islet Shoal” of Crossland’s map (loc. cit. p. 15), which 
would place it just north of lat. 21° N. 

VI. Mersa Ar-rakiya. Among coral in 1 fathom of water. Lat. 20° 15' N. 
VII. Suakin Harbour. Lat. 19° 8’ N. 

A. Suakin Harbour. 
B. Suakin Harbour. 26 Jan., 1905. 

C. Suakin Harbour. Purchased from a fisherman. 
D. Suakin Harbour. From coral, 1905. 

KE. Suakin Harbour, near Customs’ landing. From muddy bottom, 

in 5 fathoms of water. . 

VIII. Shubuk. Lat. 18° 52' N. to 18° 43’ N. 
A. Mersa Makdah in Shab-ul-Shubuk. 16 Feb., 1905. 

B. Passage south of Mersa Makdah in Shab-ul-Shubuk. From a colony 
of coarse Campanularian Hydroids, overgrown with Alga, brought 
up by a diver. In the washings there were also great quantities 
of Amphipoda, but very little else, a few Polycheta, and a 
Planarian ; the mud, however, is rich in Foraminifera, the lighter 

mud contains very minute Amphipoda. 
C. We Shubuk, north-east corner. 16 Feb., 1905. 

D. We Shubuk, south-east corner. 16 Feb., 1905. 

Hi. “ Dredge washings, 17 Feb., 1905.” No locality is given, but 
records were made by Crossland on the previous day from north- 
east corner of We Shubuk, south-east corner of We Shubuk, and 

Mersa Makdah in Shab-ul-Shubuk. 
IX. Tella Tella Kebira, a small group of islands in the northern part of 

Suakin Archipelago. Lat. 18° 48’ N. 
A. Tella Tella Kebira. Washed from the half-loose coral fragments 

and nullipore which compose the edge of the Southern Reef. ‘ihe 
washings were rich generally, minute Brachyura and Polycheta 
very numerous. 3 March, 1905. 
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B. Tella Tella Kebira. From sand. The fauna includes the common 

shore hermit-crabs, which live above high-tide level, and the 

yellow land-crab, so abundant on the sand cays at Khor Dongonab 

and elsewhere, wherever there is sand for its burrows. 

X. Agig. Lat. 18° 13' N. From among coral in 44 fathoms of water. 

Agig is close to the southern frontier of the Sudan. 

The distribution of the species in the present collection among the above 
Stations is set out in Table III. (pp. 420-421). 

As regards literature, I have referred in every case to some good descrip- 

tion—in Alcock’s ‘ Materials, whenever possible. I have included in the 
synonymies all references to Nobili, 1906, and Klunzinger, 1906, the two most 

recent accounts of Red Sea Brachyura. Most references of earlier date will 

be found in the works just named, but I have added a few others. The 

more recent literature on Indo-Pacific Brachyura has been referred to as 

has appeared desirable. Useful lists of general carcinological literature are 

given in Alcock, 1901, Klunzinger, 1906, and Ihle, 1913. Important discussions 

on nomenclature will be found in Rathbun, 1897, and in Stebbing’s ‘ South 

African Crustacea,’ in which latter also are notes on classification and very 

useful synonymies. Borradaile 1902 (1) contains suggestive remarks on 

varieties. 

LITERATURE CITED. 

Atcock, A., 1895.—Materials for a Carcinological Fauna of India: No. 1. The Brachyura 

Oxyrhyncha. Journ. As. Soc, Bengal, vol. Ixiv. pt. ii, 1895. 
—— 1896.—Tbid.: No. 2. The Brachyura Oxystoma. Ibid. vol. lxv. pt. 2, 1896. 
—— 1898.—Jbid.: No. 3. The Brachyura Cyclometopa.... Xanthide. bed. vol. Ixvii. 

pt. 2, 1898. 
—— 1899 (1).—Itid.: No. 4. The Brachyura Cyclometopa.... Portunide, Cancride, 

and Corystidee. bed. vol. Ixviii. pt. 2, 1899. 
—— 1899 (2),—Ibid.: No. 5. The Brachyura Primigenia or Dromiacea. zd. vol. xviii. 

pt. 2, 1899. 
—— 1899 (3).—Illustrations of the Zoology of the....‘ Investigator,’ Crustacea, Part 7. 

Calcutta, 1899. 

—— 1900,— Materials, etc.: No. 6. The Brachyura Catometopa or Grapsoidea. Journ. As. 

Soc. Bengal, vol. Ixix. pt. 2, 1900. 
—— 1901.—Catalogue of the Indian Decapod Crustacea in the Collection of the Indian 

Museum, Part I. Brachyura, fase. i. Introduction and Dromides.... Calcutta, 

1901. 
— 1902.—TIllustrations of the Zoology of the .... ‘Investigator,’ Crustacea: Part 10. 

Calcutta, 1902. 
Aupourn, V., 1826.—Explication sommaire des Planches dont les dessins ont été fournis 

par M. J.C. Savieny. Descrip. de /Egypte, Histoire Naturelle, Texte, Tom. 1, pt. 4, 
Crustacés, 1826. [See Savieny.] 



424 MARINE BIOLOGY OF THE SUDANESE RED SEA. 

Borrapattr, L. A., 1901.—Land Crustaceans. Gardiner’s Fauna and Geogr. of Maldive 

and Laccadive Arch., vol. i. pt. 1, 1901. 

— 1902 (1).—Marine Crustaceans: I. Varieties, IT. Portunide. zd. vol. i. pt. 2, 1902. 

—— 1902 (2).—Ibid.: III. Xanthide, ete. bid. vol. i. pt. 8, 1902. 

—— 1903 (1).—Tbid.: IV. Classif. Crabs, V. Catometope families, VI. Oxystomata. bzd- 

vol. i. pt. 4, 1903. 

—— 1903 (2).—Ibid.: IX. Dromiacea. bid. vol. ii. pt. 1, 1903. 

—— 1903 (3).—Ibid.: X. Oxyrhyncha, XI. Classif. Reptant Decapods. bid. vol. ii. pt. 2, 

1905. 

—— 1903 (4).—On the Genera of Dromiide. Ann. Mag. Nat. Hist. (7) vol. xi., 1908. 

____ 1907.—On the Classification of the Decapod Crustaceans. Ann. Mag. Nat. Hist. (7) 

vol. xix., 1907. 

Catan, W. T., 1900.—On a Collection of Brachyura from Torres Straits. Trans. Linn. 

Soc. London (2), Zool., vol. viii., 1900. 

__— 1909.—On Decapod Crustacea from Christmas Island collected by Dr. C. W. Andrews. 

Proc. Zool. Soc. London, 1909. 

_ 1913.—Note on the Brachyuran Genera Micippoides and Hyastenus. Aun. Mag. Nat. 

Hist. (8) vol. xi., 1913. 

Dana, J. D., 1852.—United States Exploring Expedition: Vol. xiii, Crustacea, pt. 1, 

Podophthalmata. Philadelphia, 1852; Atlas, 1855. 

Fasricivs, J. C., 1798.—Supplementum Entomologize Systematic. Copenhagen, 1798. 

Haan, W. pz, 1841.—Crustacea (1833-1849), Pt. 5. P. F.de Siebold’s ‘ Fauna Japonica,’ 

Leyden. 

Herre, C., 1861.—Beitrige zur Crustaceen-l'auna des rothen Meeres. SB. Akad. Wien, 

vol, xliii., 1861. : 

Henperson, J. R., 1893. -A Contribution to Indian Carcinology. Trans, Linn. Soe. 

London (2), Zool., vol. v., 1893. 

Iiznvio, de 185 Wis, 1913.—l)ie Decapoda Brachyura der Siboga-Expedition: I. Dromiacea. 

Leiden, Noy. 1918. 

Kinawan, J. R., 1856.—Remarks on the Habits and Distribution of Marine Crustacea on 

the eastern shores of Port Philip, Victoria, Australia. Journ. Roy. Dub. Soc., October 

1856. [Bound in vol. i., 1856-57 (1858). | 

Kuiunzincer, C. B., 1806.—Die Spitz- und Spitzmundkrabben des Roten Meeres. Stutt- 

gart, 1906. 

KossMAnn, R., 1877.—Malacostraca Brachyura. Zoologische Ergebnisse einer... . Reise 

in die Kiistengebiete des Rothen Meeres, Erste Halfte, Leipzig, 1877. 

__ 1880,—Malacostraca Anomura. Jbid., Zweite Halfte, Leipzig, 1380. 

Laurin, R. D., 1906.—Report on the Brachyura collected by Professor Herdman at Ceylon 

in 1902. Herdman’s Rept. Ceylon Pearl Oyster Fisheries, part 5, 1906. 

Man, J. G. DE, 1988.—Report on the Podophthalmous Crustacea of the Mergui Archipelago 

collected by Dr. John Anderson. Journ. Linn. Soc., Zool., vol, xxii., 1888. 

Martens, HE. von, 1866.—Verzeichniss der von G. Schweinfurth 1864 am Roten Meere 

gesammelten zoologischen Gerganstiinde. Verh. zool. hot. Ges. Wien, vol. xvi., 

1866. 

Mirrs, E. J., 1877.—On a Collection of Crustacea chiefly from South America. Proc.£Zool. 

Soc. London, 1877. 4 

—— 1879,Description of new or little-known species of Maioid Crustacea (Oxyrhyncha) 

in Collection of British Mu:eum. Ann. Mag. Nat. Hist. (5) vol. iv., 1879. 

— 1880.—On Crustacea from the Malaysian Region. Ann, Mag. Nat. Hist. (6) vol. v., 

1880. 



R. DOUGLAS LAURIE—BRACHYURA. 425, 

Mirrs, EK. J., 1882.—On the Species of Ocypoda in the Collection of the British Museum. 
Ann. Mag. Nat. Hist. (5) vol. x., 1882. 

—— 1884.—Crustacea. Report on the Zoological Collections .... H.M.S. ‘Alert.’ 
London, 1884. 

—— 1886.—Report on the Brachyura collected by H.M.S. ‘Challenger.’ Rept. Sci. 
Results Voyage ‘Challenger,’ Zoology, vol. xvii., 1886. 

Mitnz-Epwarps, A., 1865.—Etudes zoologiques sur les Crustacés récents de la famille des 
Cancériens. Nouv. Arch. Mus. tom. i., 1865. 

—— 1868.—Descriptions de quelques Crustacés nouveaux provenant des Voyages & Zanzibar 
et a Madagascar. Nouv. Arch. Mus. tom. iy., 1868. 

—— 1869.—Descriptions de quelques Crustacés nouveaux de la Famille des Portuniens. 
Nouy. Arch. Mus. tom. v., 1869. 

—— 1873 (1).—Recherches sur la Faune Carcinologique de la Nouvelle-Calédonie. Nouv. 
Arch. Mus. tom. ix., 1873. 

—— 1873 (2).—Description de quelques Crustacés du Musée de OC. Godeffroy. Jour. Mus. 
Godetir., Hamburg, Band i. Heft iv., 1873. 

Mirnr-Epwanrps, H., 1834.—Histoire naturelle des Crustacés, vol. i., 1834. 
—— Cuv.—Les Crustacés. La Régne Animal par Georges Cuvier, Paris, 1836-1849. 

[Third or Disciples Edition. | 
—— 1853.—Observations sur la Classification des Crustacés. Ann. Sci. Nat. (3) vol. xx., 

1853. 
Nosiit, G., 1901.—Decapodi e Stomatopodi Eritrei del Museo Zoologico dell’ Universita di 

Napoli. Ann. Mus. Zool. Univ. Napoli (Nuova Serie), vol. i. no. 3, 30 Sept. 1901. 
——— 1906.—-Faune Carcinologique de la Mer Rouge, Decapodes et Stomatopodes. Ann. 

Sci. Nat. Zool. (91 vol. iv., 1906. 

— 1907.—Mission J. Bonnier et Ch. Pérey (Golfe Persique, 1901), Crustacés Decapodes 
et Stomatopode . Bull. Sci. Fr. Belg. vol. xl., 1906. 

Pawson, O., 1875.—lesearches on Red Sea Crustacea (én Russian), 1875. 
Ranpat1, J. W., 1840 —Cat. Crust. W. Coast N. America and Sandwich Isds. Journ. 

Acad. Nat. Sei. Philadelphia, vol. viii, pt. 1, 1839 (1840). [Title-page of pt. 1 bears 
publisher's date 1839 but the part includes a paper read 7 Jan. 1840.] 

Rarupun, M. J., 1897.—A Revision of the Nomenclature of the Brachyura. Proc. Biol. 
Soc. Washington, vol. xi., 1897. 

—— 1900.—The Decapod Crustaceans of West Africa. Proc. U.S, Nat. Mus. vol. xxii., 
Washington, 1900. 

— 1902.—Japanese Stalk-eyed Crustacea. bid., vol. xxvi., 1902. 
—— 1904.—Some Changes in Crustacean Nomenclature. Proc. Biol. Soc. Washington, 

vol. xvil., 27 Dec. 1904. [Bound vol. published 1905.] 
— 1906.—The Brachyura and Macrura of the Hawaiian Islands (issued 27th Jan., 1906). 

Bull. U.S. Fish Commission, vol. xxui. for 1903, part iii., Washington, 1906. 
—— 1911.—Marine Brachyura: Report No. 11 of Gardiner’s “ Percy Sladen Trust 

Expedition to the Indian Ocean in 1905.” Trans. Linn. Soe. London (2), Zool., 
vol. xiv., 1911. 

Savieny, J. C., 1826.—Plates of Crustacea, 1-13. Description de lEgypte, Histoire 
Naturelle, Planches, tom. 11., 1826. [See Aupourn.| 

STEBBING, T. R. ht., 1902.—South African Crustacea, pt. ii., Marine Invest. Dept. Agri- 

culture, Cape of Good Hope, Cape Town, 1902. 

—— 1905 (1).—Ibid., pt. iii., Marine Invest. Jbid., 20 Feb. 1905. [Bound in vol. 1V.,, 
1908. | 

—— 1908.—Tbrd., pt..iv., Marine Invest. Ann.S. Afr. Mus. vol. vi., pt. 1, 2 Apl. 1908. 

A 



426 MARINE BIOLOGY OF THE SUDANESE RED SRA. 

Srepsrna, T. R. R., 1910.—Jdid., pt. v., Gen. Catalogue, Marine Invest. bzd., vol. vi., pt. 4, 

15 Dee. 1910. 
— 1905 (2).-—Zvological Nomenclature. Journ. Linn. Soe., Zool., vol. xxix., 1905. 

Stimpson, W., 1907.—Report on the Crustacea (Brachyura and Anomura) collected by the 

North Pacific Exploring Expedition, 1853-1856. Smithson. Collect. vol. xlix., 

Washington, 1907. [Edited by M. J. Rathbun. | 

Subtribe DROMIACEA. 

Family DROMIID ZK. 

Genus Dromipia, Stimpson, 1859, emend. Borradaile, 1903. 

1. Dromipia UNIDENTATA (/tiippell, 1830). See Alcock, 1899 (2), p. 139. 

Dromia wnidentata, Alcock, loc. ert. 

Dromidia unidentata, Nobili, 1906, p. 145. 

Dronudia unidentata, thle, 1913, p. 31. 

Locality. Station VI.,1 ¢ {1] *. 

Remarks. C.1.f 22 mm., C.b. 22 mm., lst W.L.34 mm., 2nd W.L. 32 mm., 

3rd W.L. 20°5 mm., 4th W.L. 25 mm. 
The specimen is of the same order of size as those described by Alcock, 

but his statement regarding the relative lengths of the walking-legs is that 
“the fourth (last) pair of legs are not so very much shorter than either of 
the first two pairs and are very much longer than the third pair.” 

Genus CRYPTODROMIA, Stimpson, 1859. 

bo . CRYPTODROMIA HILGENDOREI, de Man, 1887. See Alcock, 1899 (2), p. 145. 

Dronua (Cryptodronia) Hilgendorfi, Alcock, loc. cit. 

Cryptodromia Hilgendorfi, Nobili, 1906, p. 146. 

Cryptodromia hilgendorfi, Ihle, 1913, p. 45. 

Locality. Station X., 1 ? ovig. [2]. 
Remarks. C.J. 12°5 mm., C.b. 12°5 mm. Alcock describes the carapace as 

being longer than broad in two specimens—a male and a female—from the 
Persian Gulf. In the present specimen this is not the case, nor is it so in an 

example from Ceylon (Laurie, 1906, p. 352), where C.b. + C.l.=1:03. The 

two lateral teeth of the front are less prominent in the present example than 
in the one from Ceylon just named. 
My specimens agree with those of Nobili in having the outer orbital angle 

more prominent and sharper than represented in de Man’s figure ; Alcock 
says that this region is not dentiform, it is in the present specimen at least 
sub-dentiform. 

* The collection is housed in the Museum of the Dept. of Zovlogy, University of Liverpool. 

+ Abbreviations are those used by Laurie, 1906, p. 350. 
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3. CRYPTODROMIA GILESII (Alcock, 1899). See Alcock, 1899 (2), p. 146. 

Dromia (Cryptodromia) Gilesti, Alcock, loc. cit. 

Cryptodromia Gilesu, Alcock, 1901, p. 54, pl. 3. fig. 13. 

? Nec Cryptodromia granulata, Nobili, 1906, p. 147, pl. 9. fig. 5. 

Locality. Station I1., 1 g apparently adult [3]. 
Remarks. The specimen agrees with Alcock’s description. C.]., including 

frontal teeth, 9°5 mm., C.b. 10 mm. 
The species is new to the Red Sea, it has hitherto been recorded only frou 

the Malabar coast in 29 fathoms by Alcock. 
It has in many of its characters a suspicious resemblance to Cryptodromia 

granulata, the Hpidromia granulata of Kossmann (Kossmann, 1880, p. 69 ; 

and Nobili, loc. cit.). The two species are evidently, as pointed out by Nobili, 

very closely related, but, though it is possible that they may come later to be 
regarded as one, the published evidence yet available does not in my view 
warrant one in uniting them. It may be that there is little difference beyond 

the form of the front, but this is markedly different. In Alcock’s species the 
lateral frontal teeth are much longer and the supraorbital border more 

oblique. I have not had the opportunity of examining the type-specimens. 

Subtribe OXYSTOMATA. 

Family CALAPPIDA. 

Genus CaLappa, Fabricius, 1798. 

4. CALAPPA HEPATICA (Linneus, 1764). See Alcock, 1896, p. 142. 

Calappa hepatica, Nobili, 1906, p. 148. 

Calappa hepatica, Klunzinger, 1906, p. 60. 

Calappa tuberculata, Stimpson, 1907, p. 165. 

Localities. Station VII. E, 2 g [4, 5]; Station VIII. I 2 @ (6, Ce 

Station VIII. C, 1 g [8], 1 2 [9]. 
Remarks. 

© 6 juy. 2 9. © 7 ovig. ¢ 8 juv. 3 4. 3 8. 

OS oe acne 10°35 15:0 15:0 115 215 _ 22:0 mm. 

ACER Us srayetans 11:0 16:0 16:0 12:2 24-0 25:0 mm. 

CADE ets herte noes 15:0 21:0 20°5 16°5 32:5 34:0 mm. 

Cb. = Cl. .... 95 94 “94 ‘94 “89 “88 
Cb. —Cl.... ‘70 viel ‘73 ‘70 ‘66 65 

C.b., is measured immediately in front of the clypeiform expansions ; C.b.. is measured 
across the clypeiform expansions, from tip to tip of the fourth pair of teeth. 

The specimens agree very well with Alcock’s description. The emargina- 

tion of the front is in all the specimens but slightly evident. The measure- 

ments given above indicate growth-change in the ¢ in regard to the ratio 

C.b. + Cl. 
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Family LEUCOSIIDA. 

Genus Nucia, Dana, 1852. 

5. Nucta PuLcHELLA (A. Milne-Edwards, 1873). See Nobili, 1906, p. 163. 

Locality. Station V. A, 1 3 [10]. 
Remarks. C.1. 3 mm., C.b. 3°5 mm., frontal b. 1-1mm. Only two other 

examples of the species have been recorded. The present specimen is of the 

same size as that of Nobili from the Red Sea; A. Milne-Hdwards’s type- 

specimen from the Fiji Islands has C.]. 5°5 mm. and C.b. 6 mm. 

Genus PERSEPHONA, Leach, 1817. 

Includes Myra, Leach, 1817 ; teste Rathbun. 

6. PersEPHONA FUGAX (Fabricius, 1798). See Alcock, 1896, pp. 202 

and 204. 

Myra fugax, Alcock, loc. eit. p. 202. 

Myra pentacantha, n. sp.?, Alcock, lve. cit. p. 204. 

Myra fugax, Nobili, 1906, p. 164. 

Myra fugax, Klunzinger, 1906, p. 73, 

Myra fugax, Laurie, 1906, p. 360. 

Myra fugax, Stimpson, 1907, p. 152. 

Persephona fugax, Rathbun, 1911, p. 201. 

Locality. Station VIII. A, 1 2 juv. [11]. 
Remarks. ©.l. including posterior spine, 11 mm.; Ch.l. 19; mm.; 

Cl. = Ch.l.=1:73. The specimen appears to be a late pentacantha stage, 

the spine on either postero-lateral margin above the Jast pair of legs is 

slightly indicated. 
I agree with Nobili in believing that Persephona pentacantha, very doubt- 

fully created by Alcock, is in reality the young stage of Persephona fugax. 

Genus Lreucosia, Pubricius, 1798. 

The adoption of Leucosides, Rathbun, 1897, as a name for this genus 

depends upon one’s acceptance, with Rathbun, of Latreille’s examples of 

genera in 1810 as specifications of type (Rathbun, 1897, p. 160). I agree 

with Stebbing (Stebbing, 1902, p. 11, and 1908, p. 11) in not so accepting 

them. 

7. Leucosia signaTA, Paulson, 1875. See Klunzinger, 1906, p. 69. 

Leucosia signata, Nobili, 1906, pp. 163 and 544. 

Leucosia fuscomaculata, Klunzinger, loc, cat. 

Localities. Station II., 1 g [12]; Station VIII. A, 8 2 [13-20], 10 

[21-30]; Station VIL. D, 1 @ [31]. 
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Remarks. The specimens comprise 5 ¢ juv., 6 ¢ adult, 6 2 juv., and 
3 9° adult, non-ovig. 

The adult females have a rounded posterior border ; in all the adult males 
the angles of the posterior border, though rounded, are a little prominent ; 
in all the young of both sexes the posterior border is straight with somewhat 
prominent angles. 

The measurements given below show that the size of the adult specimen is 
of the same order as given by Nobili :— 

© adult. © adult. 3 adult. ¢ adult. 

re Monet teach 19:0 22:5 19°5 21:0 mm. 

CAbrnn a teenie 16:0 19-0 165 17°5 mm. 

C1.+C.b..... "84 “84 84 83 

In adult g 30 (C.1. 19 mm.), the granules on the postero-lateral border of 
the carapace are not continued further back than the first pair of walking 
legs, above which they fade away. The specimen has the M well marked on 
the carapace and is clearly for all other reasons also to be placed in this 
species. 

Family DORIPPIDA. 

Genus Doriprr, Fabricius, 1798. 

8. DoriprE DorsIPEs (Linneus, 1764). See Alcock, 1896, p. 277. 

Dorippe dorsipes, Nobili, 1906, p. 172. 

Dorippe dorsipes, Nobili, 1907, p. 95. 

Dorippe dorsipes, Laurie, 1906, p. 567. 
Dorippe quadridens, Stimpson, 1907, p. 167. 

Locality. Station I. H, 1 2? immature [32]. 
Remarks. C.l. 8°25 mm. 

The spine at the outer angle of the orbit reaches distinctly less far forward 

than the frontal teeth; the large spine at the inner canthus projects the 
same distance forwards as the frontal teeth. The condition of the spine at 
the outer angle of the orbit appears to be characteristic of the earlier growth 
stages (Laurie, loc. cit.). 

Family RANINIDA. 

Genus Notopus, de Haan, 1841. 

9. Noropus porsipEs (Fabricius, 1793). See Alcock, 1896, p. 290. 
Locality. Station V. G, 2 2 [33, 34]. 
Remarks. 9 34, C.l. 19 mm., C.b. across base of antero-external spines 

13 mm., fronto-orbital border 8°5 mm.; 2 33, C.l. 13 mm., C.b. 9 mm., 
fronto-orbital border 6 mm. 
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Aleock’s description reads obscurely as regards the spines of the anterior 
border of the carapace ; there are five spines on the fronto-orbital border, as 

he describes, but the spine forming the antero-external angle of the carapace 
on either side is not the outermost of the above series but an additional one, 

making a series of seven spines in all along the anterior border of the 
carapace. This is seen quite clearly in de Haan’s figure (1841, pl. xxxv. 

fig. 5). It is presumably also not the ischium but the merus of the chelipeds 
which Alcock intends to describe as trigonal, somewhat swollen, and having 

its outer surface tattooed with linear dents with hairy edges. 
This is the first record of any member of the family Raninidee from the 

Red Sea. 

Subtribe BRACHYGNATHA. 

Superfamily Ox YRHYNCHA, 

Family MAMAIIDA. 

= Maiide, see Stebbing, 1905 (1) p. 22, and 1910, p. 290. I use the word, however, in 

its wider sense, not as = Alcock’s Maiine. 

Genus CamposciA, Latreille, 1829. 

10. Camposcia RETUSA, Latreille, 1829. See Alcock, 1895, p. 184. 
Camposcia retusa, Nobili, 1906, p. 172. 

Camposcia retusa, Klunzinger, 1906, p. 15, pl. 1. fig. 1. 

Cumposcia retusa, Laurie, 1806, p. 371. 

Camposcia retusa, Stimpson, 1907, p. 19. 

Locality. Station V. E, 1 9 ovig. [35]. 
Remarks. C.l. 34 mm. It is encrusted, as is usual in this species, with a 

very considerable quantity of sponges, etc. 

Genus AcantTHonyx, Jatreille, 1829. 

11. AcANTHONYX ELONGATUS, Miers, 1877. Sce Miers, 1877, p. 673, 

pl. 69. fig. 1. 
Acanthonyx elongatus, Nobili, 1906, p. 172. 

Acanthonyx elongatus, Klunzinger, 1906, p. 22. 

Acanthonyx consobrinus, Paulson, 1875, p. 7, pl. 3. fig. 1 (nec A. consobrinus, A. M.- 

Edw., 1863) ; fide Klunzinger, loc. cit. 

Locality. Station IX. B, 1 g probably immature [36]. 
Remarks. C.l. including rostrum 22°5 mm. 

It differs from Miers’s description and figure in (a) the tubercles of the 
carapace, there being three on the gastric region, one on the cardiac region, 

a small one on either side of the cardiac region and a trace of one on the 
intestinal (post-cardiac) region ; (+) the small middle tooth of the lateral 
border of the carapace is more distinct than in Miers’s figure and so also are 
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the curves in front of and behind this. The specimen falls, however, under 

Klunzinger’s description. 

Klunzinger gives some notes on the synonymy of the species. He 
considers that the specimens which Paulson put under A. consobrinus in 
1875 really belong to the present species, but that A. consobrinus of 
A. Milne-Edwards, 1863, is distinct. From this it would follow that the 

latter species has not been recorded from the Red Sea and should therefore 
be deleted from Nobili’s list. 

A. elongatus has not been recorded outside the Red Sea. 

Genus Hurpstra, H. Ifilne-Edwards, 1834. 

12. Herestia cornicunata, Klunzinger, 1906. (Plate 44. fig. 2.) See 

Klunzinger, 1906, p. 27, pl. 1. figs. 4.a-b. 

Locality. Station V. A, 1 3 probably adult [37]. 
Remarks. C.l. including rostrum 7-5 mm., C.b. 8mm. The fingers gape 

proximally as shown in the figure. Lower border of propus 3°5 mm. 
Klunzinger’s specimens are ?. The present specimen is the only other 

recorded example of the species and the first g¢ recorded. The species has 
thus not been found outside the Red Sea. 

Genus STILBOGNATHUS, von Martens, 1866. 

13. STILBOGNATHUS ERYTHRAUS, von Martens, 1866. See Klunzinger, 
1906, p. 25. 

Stylbognathus erythreus, Nobili, 1806, p. 176. 

Locality. Station V. H, 1 g [38], 1 ¢ ovig. [39]. 
Remarks. 3g, C.l. excluding the rostral horns but including the posterior 

triangle 22 mm., rostral horn 7 mm. Cheliped of the enlarged “breeding” 
type, the fingers gaping a good deal proximally: H.1. 6 mm., lower border of 
propus 11 mm., propus height 5°5 mm.; ? 39, C.l. 21 mm., rostral horn 

5 mm. 

Kossmann (1877, p. 15, pl. 1. fig. 1) gives a useful photograph of a dorsal 
view of the animal. 

The species has nut been recorded outside the Red Sea. 

Genus OpHtHatMias, Rathbun, 1897. 

= Stenocionops, Latr., 1825, et auct., not Leach, 1828, which latter replaces Pericera, 

Latr., 1825; see Rathbun, 1897, p. 157. 

14. OPHTHALMIAS CURVIROSTRIS (A. M-Hdw., 1865). (Plate 45. fig. 4.) 
See Klunzinger, 1906, p. 24. 

Stenocionops curvirostris, Nobili, 1806, p. 177. 

Stenocionops curvirostris, Nobili, 1907, p. 108. 

Stenocionops curvirostris, Klunzinger, 1806, loc. cit. 

P Stenoctonops cervicornis, von Martens, 1866, p. 379; nec Herbst, 1803. 
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Locality. Station VII. E, 2 2 (No. 41 ovig.) [40, 41]. 

Remarks. 2 41 ovig.: C.1. excluding rostral horns 23 mm., rostral horn 1. 

7 mm., eye-stalk 1]. measured from inner orbital angle 6°5 mm., and supra- 

ocular spine 1. measured also from inner orbital angle 7 mm., R= Clb =s30F 

9 40 has C.]. 9 mm., R.1. 3°5 mm., and R.1. + Cl. = °39. 

The following distinctions hold between the present specimens of O. curvi- 

rostris and specimens of O. cervicornis, Herbst, from Ceylon, examined by 

me (Laurie, 1906, p. 383) :— 

1. The rostral horns are distinctly upturned at the tips in curwrostris, not 

in cervicornis. See Rathbun, however, as below. 

2. The rostral horns are closely apposed in curvirostris, 3 te in cervicornis, 

though the rostral horns are somewhat bowed outwards, their tips are well 

apart (e.g. 8 mm. in a specimen with C.1. 45 mm.). 

3. The triangular projection of the posterior border of the carapace is more 

broadly triangular and less elongate in curvirostris. 

4. The form of the external maxillipedes presents two points of difference, 

both in regard to the ischium :— 

(a) the ischium of curvirostris has a deep longitudinal groove on the 

exposed surface, there is in cervicornis only ihe merest trace of such 

a groove. 
(b) in cervicornis the proximal portion of the inner margin of the 

ischium, just before the angle is reached, is strongly notched, so that a 

rounded window is formed when the two ischia are opposed, this window 

is open posteriorly as the proximal angles do not meet in the middle line, 

though each such angle bears a claviform seta and these meet across the 

middle line giving an appearance of completeness to posterior border of 

the window (PI. 45. fig. 5); in curvirostris the proximal angle of the inner 

border of the ischium is cut away and only very obscurely marked, so that 

the regions in question slope obliquely ackwards away from each other 

and the window does not appear, the club-shaped setze are present but are 

far from meeting in the middle line (Pl. 45. fig. 4). 

5. The eye-stalks and the supra-ocular spines are subequal in curvirostris, 

whereas in cervicornis the eye-stalks are quite distinctly the shorter of 

the two. 

Of the above points of difference the first is of doubtful value, Rathbun 

(Rathbun, 1911, p. 254) saying that the rostral horns have their tips recurved 

upward (but not that they are apposed) in a 4 cervicornis from Amirante 

and a young ? from Seychelles which she describes. The condition of the 

ischia of the external maxillipedes may prove, however, to be a distinction of 

considerable importance. 
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I do not share Nobili’s doubt as to the distinctness of the two species from 
one another. 

The only record of O. cervicornis from the Red Sea is that of von Martens, 

and, on the other hand, O. cwrvirostris has not been recorded outside the 

Red Sea and Persian Gulf. As pointed out by Nobili, von Martens made 
his identification when probably unaware of Milne-Edwards’s description of 

VU. curvirostris, published only the previous year. It would be of interest to 
re-examine von Martens’s examples. 

Genus CypHocarcinus, A. Milne-Edwards, 1868. 

15. CypHocarcinus minutus, A. M.-Edw., 1868. (Plate 44. fig. 3.) See 
Alcock, 1895, p. 254. 

Cyphocarcinus minutus, A. Milne-Edwards, 1868, p. 73, pl. 19. figs. 7-12. 

Cyphocarcinus minutus, Nobili, 1906, p. 177. 
Cyphocarcinus minutus, Nobili, 1907, p. 109. 

Ixion capreolus, Klunzinger, 1906, p. 44. 

Cyphocarcinus minutus, Rathbun, 1911, p. 255. 

Locality. Station VIII. B, 1 2 ,[42]. 
Remarks. ©.1. to base of rostral horns 7°5 mm., and to tip of rostral horns 

9°25 mm., rostral horn |. 2 mm. 

The figures which best represent the present specimen are those of 
Paulson (1875, pl. 2. fig. 1) of a young @, size not stated, given under the 
name of Jxion capreolus. In Paulson’s figure, however, the gastric hump 

is less marked and the rostral horns are longer than in my @? specimen. 

Klunzinger translates Paulson’s description. 

Nobili (1907, loc. cit.) gives a useful account of the species. 
The present specimen differs strikingly, in three respects more particularly, 

from A. Milne-Edwards’s account of C. minutus: (a) it will be seen from my 

figure that in the present specimen the pre-gastric region slopes a little 
forward so that it is not hidden in a dorsal view of the animal, as described 

by Milne-Hdwards, and affords a considerable contrast from his fig. 10, 
which is referred to by Nobili as well representing his own specimens ; 
(b>) the rostral horns are not pressed against each other in their basal portion 
as described by Milne-Hdwards, but stand well apart, contrasting strongly 
with his figure 8; (c) the basal joint of the first antenna and the joint 
following, though of the same general type, are less shortened in the 
present example than in Milne-Edwards’s figure, so that a distinctly different 
appearance results from a ventral view. 

In regard to (a) above my specimen appears to be similar to Rathbun’s 
‘Sealark’ specimens from Amirante and Coetivy (loc. cit.), and in regard to 
(L) Rathbun’s specimens appear in some degree intermediate between mine 

and that of Milne-Edwards. 
LINN. JOURN.—ZOOLOGY, VOL. XXXI. 34. 

S 
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The type-specimen of Xenocarcinus tuberculatus of White, in the British 

Museum, has the appearance of having had a similar arrangement, the 4th 
pair of walking-legs is present and, though the 3rd pair is lost, the basipodites 
which remain suggest that the legs pointed more backward than in Miers’s 
figure (Miers, 1874, pl. 2. fig. 1). 

In the British Museum I find two unnamed males labelled “ 85.14. Aden, 
at low water. Presented by Major G. W. Yerbury.” In these the rostral 
horns are longer than in the present example, being more as in Paulson’s 
ficure. Rathbun (Joc. cit.) also finds the rostral horns longer in her ¢ than 
in her 2 specimen. The two British Museum specimens are of the same: 
size, C.l.11 mm.; the chelipeds are enlarged in both, being apparently of 
the type appropriate to breeding males. 

Family PARTHENOPID. 

Genus PanrtHEenopr, Fabricius, 1798. 

For non-recognition of Weber, 1795, and consequent non-acceptance of 

Daldorjia, Rath., 1904, see Stebbing, 1905 (2), p. 332. 

16. PARTHENOPE HORRIDA (Linweus, 1758). See Alcock, 1895, p. 279. 

Parthenope horrida, Alcock, loc. cit. 

Parthenope horrida, Nobili, 1906, p. 179. 

Parthenope horrida, Wlunzinger, 1906, p. 54. 

Parthenope horrida, Stebbing, 1905 (1), p. 27. 
Daldorfia horrida, Rathbun, 1906, p. 886, pl. 14. fig. 5. 
Daldorfia horrida, Rathbun, 1911, p. 259. 

Locality. Station VIII. E, 1 ¢ small [43]. 
Remarks. C.). 14 mm., C.b. 19:25 mm., C.l. + C.b. = °73, larger (right) 

Ch.J. 25°5 mm., smaller (left) Ch.l. 23°5 mm., the right and left chelipeds 

are thus respectively 1°82 and 1°68 the length of the carapace. 
The teeth on the upper margins of the meri of the walking-legs are. 

triangular. 

Inner, I 

Parthenope horrida, Q 43. Sternal hollow, 5 mm. across. 

The shape of the sternal hollow is shown in the accompanying text- 

figure. 
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Genus Lamprus, Leach, 1815. 

For non-acceptance of Parthenope, Weber, 1795, see Stebbing, 
1905 (2), p. 332. 

17. LamBrus (AULACOLAMBRUS) HOPLONOTUS, Adams § White, 1848. See 

Alcock, 1895, p. 273. 

Lambrus (Aulacolambrus) hoplonotus, Alcock, loc. cit. 

Lambrus (Aulacolambrus) hoplonotus, Laurie, 1806, p. 389. 

Parthenope (Aulacolambrus) hoplonotus, Rathbun, 1906, p. 885. 

Localities. Station II.,1 g¢ juv. [44]; Station VIII. A,1 2 non-ovig., but 

probably adult [45]; Station VIII. C,1 ¢ juv. [46]. 
Remarks. 

© 45 J 46. og 44. 
Ce ec wctinsre pees enege (esate cuye anne: 15:0 75 75 
Colo ernetotos tape ntol tact, wisarea cede eperevege WeEO 775 
Carat sare at ane ca tstenars Sa ecege scene 26°5 , 10°75 

Lat. Hpi. spine (post. bord.) ...... 7°25 be 2°5 

0) ee) Vi been bee ae eA rT a aR Re 080 19°5 19°5 
(Oj Sakis | OSL Sta acd aren es cae o Gwen Aree ee 115 ais 1-03 
Creo ez Cale eRe eee stkca deisel Maser. Ieee se 1:45 
(Oye ees Girlie Mae eee stele ee a eer ee 2:53 

C & he S o) Se) ce JLeNt; 1Bjor, OWN Cals gon goocodosoas 

C.b.; is measured across anterior bases and C.b., across tips of lateral 

epibranchial spines. 
$ 44 is well separated from the other two specimens. (a) All three 

specimens have the carapace setiwith rounded tubercles, but while in 9 45 

and g¢ 46 these are strongly developed and well granulated they are in ¢ 44 
Jess pronounced, and their granulation is inconspicuous ; it follows that the 
latter specimen is much less frough in general appearance than either of 
the other two. 

(b) The orbits have a very different appearance ; in 9 45 and ¢ 46 the 
orbital margin bears a series'of longitudinally elongated granulated tubercles 
which have somewhat the appearance of claws curving over the orbit, 
reminding one of the metal claws by which a jeweller sets a stone in a ring; 
in ¢ 44 there are simply a few granules which do not obscure the large 
triangular emargination of the dorsal margin of the orbit. Running back 
from the apex of this emargination the fissure is well seen in ¢ 44. 

(c) The spines of the cheliped are smooth in g 44; in 2 45 and ¢ 46 
they are, in dorsal view,®iconsiderably granulated. The detail of the 
granulation is as follows: each spine of the inner border of the hand is quite 
covered with granules dorsally, the spines of the outer margin of the hand 
form a series in which there is a gradual transition from the distal one, which 
is granular to its base, to the proximal one, which is granular only at its tip ; 

34” 
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on the wrist only the tips of the spines are granular, more particularly in 
the longer ones ; and on the arm there is a transition as in the hand, but in 
the reverse direction, i.e., a trace at the tip of the two distal ones, in the 
next one there are in addition one to three granules about the middle of its 
length, in the next the outer half or more is granular, and in the most 

proximal member of the series the granules extend almost to the base. 
(d) In & 44 the lateral epibranchiai spine appears to curve a little 

forwards, owing to the convexity of its posterior border, while in ? 45 and 

3 46 it points in a straight line obliquely backward. 
(e) In g 44 the lateral epibranchial spines are relatively shorter than in 

245. (In 6 46 they are damaged.) 
(f) In g 44 the lateral epibranchial spine is simple, Pini in ? 45 and 

& 46 it bears on each side near its base a well-marked secondary spine (not 
to be confused with the quite separate spine to its inner side). 

(g) The number of large spines on the outer margin of the hand differs, 
in ¢ 44 there are six while in 2? 45 and ¢ 46 there are eight. 

Miers (1879, pp. 22-4) describes several varieties of this species. Speci- 
mens 45 and 46 appear to come close to White’s type-specimen from 
‘“‘Hastern Seas,” described by Miers, while specimen 44 closely resembles 
Ceylon examples examined by me (Joc. cit.) and comes close to var. planifrons 
(Ceylon) and var. granulosus (Phillipine Islands and Corregidor), both of 

Miers. 
Although in my Ceylon examples the resemblance is to specimen 44 of the 

present collection, the tubercles of the carapace are sharper than in it, and 
the orbital border is more as in specimens 45 and 46. 

Perhaps the most important of the contrasted characters in the above forms 
are the number of spines on the outer border of the hand and the condition 
of the lateral epibranchial spines. 

L. hoplonotus has not hitherto been recorded from the Red Sea. 

18. LamBrus (RHINOLAMBRUS) PELAGICUS, [ttippell, 1830. See Alcock, 

1895, p. 267. 

Lambrus (Rhinolambrus) pelagicus, Alcock, loc. cit. 

Lambrus (Rhinolambrus) pelagicus, Nobili, 1906, p. 184. 

Lambrus (Rhinolambrus) pelagicus, Klunzinger, 1906, p. 47 

Lambrus (Rhinolambrus) pelagicus, Laurie, 1906, p. 389. 

Locality. Station II., 1 g, small [47]. 

Remarks. ©.). 7°5 mm., C.b. 75 mm., Ch.l. 19°5 mm., Ch.l.=(C.1.=2°6. 
The cheliped length of this young ¢ agrees with that of a young ? of 
similar size from Ceylon (Laurie, loc. cit.). 



R. DOUGLAS LAURIE—BRAGHYURA. 437 

Superfamily BRACHYRHYNCHA. 

Family PORTUNI Di. 

Genus CapHyra, Guérin, 1832. 

19. CaPHYRA MONTICELLIT, Nobili, 1901. (Plate 45. figs. 1, 1a.) See Nobili, 

1901, p. 10. 

Caphyra Monticellii, Nobili, loc. cit. 

Caphyra Monticelli, Nobili, 1906, p. 188. 

Locality. Station VIII. EH, 1 (2?) [48]. 
Remarks. Probably , the abdomen is missing. C.1.5 mm., C.b. 5°75 mm., 

C.b.+C.1.=1:15. The left hand is much more massive than the right: in 
the left cheliped H.l. (upper bord.) 4 mm., F.l. (upper bord.) 2°5 mm., 
lower border propus 6 mm. and H. height 2°75 mm. ; in the smaller cheliped 
the same measurements are 2°6, 2°6, 5, and 2 mm. respectively. 

There are small blunt tubercles on the upper inner border of the ischium 
of the cheliped instead of spinules. There are only two spines on the lower 
inner border of the ischium of the smaller (right) cheliped, there are two 
tubercles in this position on the larger (left) cheliped. The four spines on 

the lower anterior border of the merus of the left cheliped are equal in size 
and of the same type as on the merus of the right cheliped. The tubercle on 
the outer surface of the palm at the region of the carpo-propal articulation 
is blunt, not spiniform. The upper border of the palm is as described by 
Nobili, but neither the well-developed crest nor the traces of a second one 

are present on the outer surface of the palm. 

Thus this specimen differs from Nobili’s specimen essentially (a) in the 
size and relations of the chelipeds, the left being much the more massive and 
its fingers much shorter in proportion to the palm; and (/) in having the 

armature of the hands less sharp. 
The abdomen of the present specimen is missing. If my identification is 

correct and if the specimen is, as I take it to be,a male, then the above 

points of difference of the chelipeds from Nobili’s description, which was 
of a female, may be in some part sex-differences; they may also be in 
part related to size. Nobili’s type-specimen had C.l. 4 mm. and C.b. 
5 mm.; it was taken 25 miles north of Massowah in 1893. 

The front is asymmetrical in the present specimen, the outer tooth of the 
right frontal lobe being very inconspicuous, while that of the left lobe is 

distinct, though small. 
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Genus Lupa, Leach, 1813. 

= Neptunus, de Haan, 1833. See Stebbing, 1902, p. 11, and 1908, p. 11. 

20. Lupa axcocki (Nobili, 1905). (Plate 44. figs. 1-le.) See Nobili, 

1906, p. 191. 

Neptunus (Hellenus) Alcocki, Nobili, loc. cit. 

Locality. Station I.B, 1 g [49]. 
Remarks. C.1. 8 mm.; ©.b. from tip to tip of the large 9th antero-lateral 

spines 16°25 mm., across the line of the angles between 8th and 9th antero- 
lateral teeth 12 mm.; Ch.]. 16 mm. ; propus |. (inner lower bord.) 8°75 mm. 

Of the three teeth on the outer surface of the wrist one is distal and spini- 
form and two are proximal and blunt. 
A point not referred to by Nobili is that there is a break in the salient 

crest of the large lateral spine where it curves back on the carapace towards 
the cardiac region. 

The chelipeds are of approximately equal length, but the right chela is the 
more massive. 

The only other example of this species recorded is the male with C.l. 
6°75 mm., which formed Nobili’s type-specimen and was taken at Djibouti. 

Genus CHARYBDIS, de Haan, 1833. 

= Gontosoma, A. M.-Edw., 1860; see Rathbun, 1897, p. 161. 

21. CHARYBDIS ERYTHRODACTYLA (Lam., 1818). See Nobili, 1907, p. 118, 

fig. 3. 
Charybdis (Goniosoma) erythrodactyla, Nobili, 1906, p. 194. 

Thalamita pulchra, Randall, 1840, p. 117, pl. 4; see Rathbun, Zoc. cit. 

Charybdis erythrodactyla, Rathbun, 1906, p. 872, pl. 4 (coloured). 

Locality. Station VII. B, 1 2 immature [50]. 
Remarks. C.1. 16°25 mm., C.b. (across the region of the Jast antero-lateral 

spines) 25 mm. 
Though the chelipeds are missing, and important characters are thus 

undeterminable, tlhe specimen appears evidently to belong to C. erythrodactyla, 

agreeing with the group of small specimens described by Nobili (1906, p. 195). 
There is granulation on the basal antennal joint both proximal and distal 

to the blunt laminar tubercle. 

Genus THALAMITA, Latreille, 1829. 

22. THALAMITA POIssONTI (Audouin et Savigny, 1826). See Alcock, 1899 (1), 
p. 81. 

Thalamita Poissonit, Alcock, loc. cit. 

Thalamita Poissonit, Nobili, 1906, p. 205. 

Thalamita Potssoni, Nobili, 1907, p. 120. 

Thalamita poisson, Laurie, 1906, p. 419. 
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Localities. Station I. B, 4 g [51-54], 5 @ [55-59]; Station I.H, 1 ¢ 
probably adult [60]; Station I.G,1¢ [61],1 9 [62]. 

Remarks. The length of the carapace varies in the males from 11 to 16 mm. 

and from 11 to 17-5 mm. in the females. 
In both sexes it is sometimes the right and sometimes the left cheliped 

which is the larger, thus it is the right in four of the males and three of the 

females, and the left in the remainder of the specimens. 
I do not share Alcock’s doubt as to the distinctness of this species from 

T. chaptalu. Points of difference are as follows :— 
1. As pointed out by Alcock, the teeth of the antero-lateral border are in 

T. poissoni acute, and the last tooth is more spiniform and more prominent 

than the others. 
2. As pointed out by Nobili, the fourth tooth of the antero-lateral border is 

in 7, potssonii much smaller than the others. 
3. Alcock notes that the teeth of the anterior border of the arm are in 

T. poissonit acute; this is so in the present specimens, in which they are 
three or four in number. So also are the other teeth of the cheliped acute, 
and this is conveniently seen in the case of the tooth on the upper surface of 
the propus, in front of the carpo-propal articulation. Borradaile (1902 (1), 
p. 201) records, however, a male from Suvadiva which “ has the spines on the 
fore edge of the meropodite of the cheliped blunt,” as in 7. chaptalit. 

4. In place of the somewhat granular eminence on each antero-lateral 
portion of the gastric region in 7. chaptalii there is in 7. potssondi a short 

transverse granular ridge. 
5. The present specimens contrast with those from the Gulf of Manaar 

placed by me (Laurie, loc. cit.) under 7. chaptalit in the shape of the front ; 
its outer limit is well marked and rounded in the present specimens instead 
of gently sloping, so that the anterior frontal margin is fairly straight trans- 

versely. 
6. The hinder edge of the propodite of the last leg bears in 7. povssonn 

several spinules, of which there is no trace in 7. chaptalii. This difference is 

emphasized by Borradaile. 
7. The setze of the dorsal surface of the carapace are longer in the present 

specimens of 7. potssonii than in the Gulf of Manaar examples of 7. chaptalii 
mentioned above ; the difference, though not great, is constant. 

8. An additional point is the red coloration (spirit-specimens) of the upper 
mero-carpal point of articulation ; this concerns both the articular process of 
the carpus and the margin of the articular cavity of the merus, and appears 
as a conspicuous red dot in a dorsal view of the animal as it lies in a position 

of rest. Colour in spirit is no doubt elusive, but in the present instance the 

red spot is clearly seen in all the specimens, but not to be made out at all in 

a series of 22 specimens of J. chaptalii from Gulf of Manaar which I have 

o 
S 
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before me, though these latter show traces of colour on the fingers just as 

clearly as do the present specimens. 

23. THALAMITA ADMETE (Herbst, 1803), var. savieny1, A. M.-Hdw., 1861. 

See Alc. 1899 (1), p. 84; Nob. 1906, p. 206 ; Borr. 1902 (1), p. 202. 

Thalamita admeta, var. savignyt, Alcock, loc. ctt. 

Thalamita admeta, var. Savignyt, Nobili, loc. cit. 

? Thalamita admete, Rathbun, 1906, p. 874. 

Locality. Station V.H, 1 2 [63]; Station X.,1 9 [64]. 
Remarks. Specimen 64 is immature, C.l. 11:5 mm., C.b. 19 mm.; it has 

lost its left cheliped. Specimen 63 is non-ovigerous, but appears to be 
mature, C.]. 14 mm., C.b. 22°75 mm.; its front is damaged. 

The present examples have very strong resemblance also. to var. admete, 

Herbst, 1803, but they fall within the limits of variation of specimens 
referred by Nobili to var. savignyt. One may note (a) the transverse ridges 
of the carapace are in sharp relief ; (6) the division between the two frontal 
lobes is not broad and deep (in specimen 63 this region is injured) ; 
(c) certain particulars in regard to the hands in specimen 63 (the left cheliped 

is lost in specimen 64), namely: the inner surface of each hand bears a 
median longitudinal granular ridge and the narrower (left) hand has, in 

addition, a second row of small granules below this, and the lower portion of 

its inner surface is also granular; the lower margin of the larger hand is 
smooth save for a few obsolescent markings, that of the smaller is granular, 

the granulation being continuous with the granular portion of the lower 
part of the inner surface ; except for a few obsolescent granules the space 
between the two lower crests of the outer surface of the hand is smooth, a 

point of difference from Borradaile’s Key (Borradaile, 1902 (i), p. 202); 

(d) each finger has a well-marked groove along its inner surface and the 

dactylus has the suggestion of a second groove above the other proximally ; 
(e) in the larger specimen the 4th antero-lateral tooth of each side, though 
far from obsolescent, is smaller than the others, being about one-half the size 

of the third; in the smaller specimen it is rudimentary. From cases cited by 
Nobili it appears that the size of this tooth may be subject to considerable 

growth-change, assuming an increased relative size with the growth of the 
animal. 

Rathbun (loc. cit.) describes three forms from the Hawaiian Islands, 

edwardsi, Borradaile, admete, Herbst, and auauensis, Rathbun, sp. nov., which 

come within the admete group, and to each she gives specific rank. She 
does not agree with the application of Herbst’s name admete made by Alcock 
and by Borradaile, but believes it essential that forms included under it shall 
have a well-developed fourth side-tooth. One would like to know the sizes 
of the specimens which she discusses, and whether differences of the condition 
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of the fourth side-tooth hold as between large specimens or to what extent 

such differences may be due to growth-change. Rathbun remarks regarding 

the examples she puts under 7. admete that “the description of T. savignyt, 

A. Milne-Edwards, applies very well to -these specimens, except that the- 

inner surface of the hand is not granular.” 

23a. THALAMITA ADMETE (Herbst, 1803), var. INTERMEDIA, Borr., 1902.. 

See Borr. 1902 (1), p. 203; Nob. 1906, p. 208. 

Thalamita admeta, var. intermedia, Borradaile, loc. cit. 

Thalamita admeta, var. intermedia, Nobili, loc. cit. 

Locality: Station X., 2 g [65, 66]. 
Remarks. Specimen 65 has Cl. 11:5 mm. Specimen 66 has C.l.. 

12°5 mm. 

In specimen 66 the crest on the basal joint of the right antenna has four 

spinules, and that of the left antenna five spinules ; specimen 65 is typical. 

with three spinules on each side. 

94, THALAMITA INTEGRA, Dana, 1852. See Alcock, 1899 (1), p. 89. 

Thalamita integra, Nobili, 1906, p. 209.: 

Thalamita integra, Stimpson, 1907, p. 83. 

Locality. Station VIL. H, 1 2 ovig. [67]. 
Remarks. C.1. 7 mm., C.b. 11 mm. 

The ridge which Alcock refers to as running along the distal two-thirds of 

the outer surface of the larger hand is present in this specimen and is: 

continued along the fixed finger ; on the narrower chela a similar ridge 1s 

present, and in addition one above it which runs to the gape of the two 

fingers. 

It is the right chela which in the present specimen is the larger. 

Subgenus THaLamirorpEs, A. Milne-Edwards, 1869. 

Thalamitoides has come to be treated as a genus, perhaps by accident 

rather than by design. I use the name in its original meaning. See 

A. Milne-Edwards, 1869, p. 146. 

25. THALamrira (THALAMITOIDES) TRIDENS, «1. J/.-Hdw., 1869, var. SPINI- 

ceRA (Nob., 1905). See Nobili, 1906, p. 213. 

For the species, see A. Milne-Edwards, 1869, p. 149, pl. 6. figs. 1-7. 

Locality. No locality given, 1 9 juv. [68]. 

Remarks C.l.4 mm. 

The specimen shows the characters of var. spinigera, the basal joint of the 

second antenna bearing spines between the outer frontal lobe and the orbit, 
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and the hands bearing seven spines on the upper border. Of the antennal 
spines above named there are three on the right antenna, of which the 
middle one is very small, and four on the left antenna, of which the two at 
the orbital end are small, particularly the inner of the two. 

The line uniting the posterior teeth of the lateral border of the carapace is 
well marked, and the posterior gastric line is somewhat curved, with the 
convexity backwards, so that the general appearance of the lines on the 
carapace is as in A. Milne-Edwards’s figure of, 7. quadridens (A. Milne- 
Edwards, 1869, pl. 6. fig. 8). 

The part of the carapace anterior to the posterior gastric line is seen by 

the aid of a lens to be closely covered with small low granules. 
This appears to be essentially a Red Sea variety, and may perhaps come 

to be given specific rank. 

Genus PopopHtHaLMus, Lamarck, 1801. 

(Original orthography Podophtalmus, not Podophthalmus.) 

26. PopoPHTHALMUS VIGIL (Fabricius, 1798). See H. Milne-Edwards, 

1834, p. 467. 
Podophthalmus vigil, Nobili, 1906, p. 213. 

Locality. Station IV., 1 g juv. [69]. 
Remarks. C.l. 7 mm., C.b. including spines 14°5, frontal b. 2°5, lateral 

epibranchial spine 5, length of post. bord. C. 5, eye-stalk including eye 
6°75 mm. The specimen is thus very small, H. Milne-Edwards’s specimens 

were 2 to 4 inches in length. 
Both chelipeds are lost, but it appears clear that the specimen comes under 

the present species, agreeing in other points with H. Milne-Hdwards’s 
description (loc. cit.) and figure (H. Milne-Edwards, Cuv., pl. 9. fig. 1), 
except that the iwo pairs of antenne are of equal length, instead of the 

second being much shorter than the first pair. 

Family XANTHIDA. 

Genus Carpitius, Desmarest, 1825. 

27. CARPILIUS CONVEXUS (Forskal, 1775). See Alcock, 1898, p. 80. 

Carpilius convexus, Nobili, 1906, p. 214. 

Carpilius converus, Stimpson, 1907, p. 37. 

Locality. Station VII. A, 1 2 [70]. 
Remarks. C.J. 50 mm. 
The pitting of the carapace extends over the whole of the dorsal surface ; 

it is coarse inside the frontal and antero-lateral borders, less so in the middle 

region, and faint on the posterior slope. 
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Genus CarpiLopEs, Dana, 1851. 

28. CARPILODES L&VIS, A. Milne-Edwards, 1873. See Nobili, 1906, p. 215. 

Locality. No locality given, 1 ? [71]. 
Remarks. C.1. 5°25 mm. 

Areole 1M are not separated from the inner parts of the protogastric 
areole (2M) ; Nobili calls attention to the variability which occurs in this 
respect in the species. 

29. CARPILODES RUGATUS (H. Milne-Mdwards, 1834). See Alcock, 1898, 

p. 34. 

Carpilodes rugatus, Nobili, 1906, p. 219. 

Localities. Station VII. B, 1g small [72] ; Station IX. B, 1 2 ovig. [73]. 
liroamnles, 2 Ue, Odio © Toe, Child, I imme 6 724 Col, 2k mon, Co, 

8 mm. 

The specimens agree very closely with the figures of A. Milne-Edwards 
(A. Milne-Edwards, 1865, pl. 12. figs. 3-3 6). 

Genus ATERGATIS, de Haan, 1833. 

30. ATERGATIS ROSEUS (Rippell, 1830). See Alcock, 1898, p. 97. 

Atergatis roseus, Nobili, 1906, p. 229. 

Localities. Station V. KH, 1} ¢ [74]; no locality given, 1 9 [75]. 
Remarks. 6 74, C.1.16mm.; ¢? 75, C.l. 13 mm. 

In the following points the present examples approach A. integerrimus 
(Lamarck) : (a) the cardiac region is partly indicated by a pair of short 
faint curved longitudinal creases placed with convexities facing each other ; 
(b) the dorsal surface of the carapace is irregularly and rather distantly 
pitted, especially near the frontal and antero-lateral borders ; (c) the upper 
edge of the hand is bluntly and not very conspicuously crested. 

The essential reason for placing the specimens under the present species is 
the absence of any ridge or tooth from the lateral epibranchial angle. 

Genus Pirarypopia, Bell, 1835. 

= Lophactea, A. M.-Edw., 1865; see Rathbun, 1897, p. 189. 

31. PLATYPODIA ANAGLYPTA (/Teller, 1861). See Alcock, 1898, p. 102. 
Lophactea anaglypta, Alcock, loc. cit. 

Lophactea anaglypta, Nobili, 1906, p. 233. 

Localities. Station V. B, 1 2 small [76]; Station V. E, 1 o [77], 3 9 
[78-80]. 

Jnromlss 2 Uo, Cale (Omit, Oho. Ged sam. 3 i 105. Cle Gh irs OQ 7s. 

Cl. LE mm. 2 79; Cll l7 mm. ; 9 SO) Ce 19 mm, and C.b. 28°5 mm. 
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The carapace proportions apparently remain much the same during: 
growth. Thus C.b. + C.l. is about 1:5 in both ? 76 (C.l. 6 mm.) and 

2730) (C19 timmae)e 
The front does not present a fissure in any of the specimens. I j 

Genus Zostmus, Leach, 1818. 

(Original orthography Zosimus, not Zozymus.) 

32. Zostmus ANEUS (Linneus, 1764). See Alcock, 1898, p. 104. 

Zozymus eneus, Nobili, 1906, p. 235. 

Zozymus eneus, Stimpson, 1907, p. 42. 

Locality. Station VII. C,1 ¢ [81]. 
Remarks. C.l. 28 mm. 

Genus XanrHo, Leach, 1815. 

33. NANTHO DISTINGUENDUS, de Haan, 1835. See Aleock, 1898, p. 113. 

Xantho distinguendus, Nobili, 1906, p. 239. 

Xantho distinguendus, Laurie, 1906, p. 401. 

Localities. Station I. H,1 3 [82], 2 2 [83, 85 ovig.] ; a bottle labelled 

“Trials 1” 1 2 ovig. [84]. 
iemarks:) 4 S270 1 a l-Topmme >) 9 Sa. Cle 7 mimes 127 64onCnlee(co emma 

@ 85, C.l. 10 mm. 

In specimens 82, 84, and 85 the right, and in specimen 83 the left, chela 

is the larger. 

34, XANTHO HYDROPHILUS (Herbst, 1790). (Plate 48. fig. 1.) See Alcock, 

1898, p. 118. 

Xantho (Leptodius) exaratus, Alcock, loc. cit. 

Leptodius exaratus, Nobili, 1906, p. 240. 

Leptodius exaratus, Nobili, 1907, p. 121. 

Xantho (Leptodius) exaratus, Laurie, 1906, p. 402. 

Chlorodius evaratus, Stimpson, 1907, p. 52. 

Leptodius exaratus, var., Rathbun, 1911, p. 215. 

Xantho hydrophilus, Stebbing, 1910, p. 297. 

Localities. Station V. D, 2 9 [86, 87 ovig.]; Station VII. E,1 ¢ [88]. 
Remarks: 6 88, C1. (mm.5 9587 ovig..,C.1. dimm.)5 9286, C1. 5 mme 

Under a lens the carapace, chelipeds, and walking-legs are seen in all 
three specimens to be covered with granules which are obsolescent in some 
places but well developed in others: thus they are obsolescent on the 
posterior portions of the dorsal surface of the carapace, but well seen on the 
anterior and antero-lateral portions, the transverse edges of the areolx 
standing out conspicuously; they form a beaded row along the margin of 
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the front, and a less clear row of beads along the upper margin of the orbit ; 
along the lobes of the antero-lateral borders of the carapace they tend to be 
dentiform in the two smaller specimens and absent in the larger one; on 
the rugule of the upper part of the outer surface of the hand they are also 

clearly seen, but they are very obscure on the inner surface of the palm; on 
the upper margin of the meropodites, carpopodites, and propodites of the 
walking-legs they are crisp, two rows on the upper border of the dactylo- 
podites being more or less spiniform ; there are a few minute spinules on 
the lower margin of the propodites and dactylopodites ; on the lower margin 
of the dactylopodites, at the base of the terminal light brown horny claw 
and at right angles to it, is a strongly developed tooth, about a quarter to a 
third as large as the claw itself. The dactylopodites have thus for X. hydro- 
philus a well-armed aspect (PI. 43. fig. 1). The antero-lateral teeth of the 
carapace are well developed and procurved. 

Stimpson gives an interesting list of varieties of this highly variable species, 
but the present specimens do not fall under any variety described by him. 
They have somewhat the granulation of his var. 7, granulosus (loc. cit. p. 56, 
pl. 6. fig. 3), though the spiniform tendency of the granulation of the dacty- 
lopodites of the walking-legs is not mentioned by Stimpson, while the 
granules of the outer surface of its hand appear in his variety to be larger and 
more conspicuous than in my specimens. The antero-lateral teeth have much 
the appearance that they have in Stimpson’s figure of his var. h, latus (loc. 

cit. pl. 6. fig. 9), 7. e. less triangular than in granulosus, and the last two in 

particular are more tooth-like in form, but their margins do not bear large 
granules. 

The denticulate armature of the walking-legs, and of the dactylopodites in 
particular, is noteworty; this and the general tendency to granulation all 
over the animal are differences from Alcock’s description. 

Genus Erisus, H. Milne-Edwards, 1834. 

35. Evisus LavimaNnus, Randall, 1840*. See Alcock, 1898, p. 131. 

LEtisus levimanus, Nobili, 1906, p. 244. 

Etisus levimanus, Rathbun, 1906, p. 851. 

Etisus converus, Stimpson, 1907, p. 36, pl. 5. fig. 2. 

Locality. No locality given, 1 g [89], 1 2 ovig. [90]. , 

Remarks. 9 ovig. 90, C.l. 17-5 mm., C.b. 25°25 mm., Ch.l. 30 mm.; ¢ 89, 

C.1. 16 mm., C.b. 23°75 mm., Ch.J. 31 mm., fronto-orbital b. 14:75 mm., 
frontal b. 7 mm. 

It will be noticed that the chelipeds of the g have by no means yet 
attained their enlarged condition, though the ¢ , which is only a little larger, 

is ovigerous. 

In the 2 specimen the right, and in the ¢ the left, chela is the more 

massive. : 
* For date see p. 425. 
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Genus Actaa, de Haan, 1833. 

36. Actma romenTosa (H. Milne-Edwards, 1834), See Alcock, 1898, p. 140. 

Actea tomentosa, Nobili, 1906, p. 252. 

Acteodes tomentosus, Stimpson, 1907, p, 44. 

Locality. Station VII. C, 1  non-ovig., but apparently adult [91]. 
Remarks. C.1. 16 mm., C.b. 24°75 mm., C.1.+—C.b.="65. 

37. ACTHA HIRSUTISSIMA (Riippell, 1830). See Alcock, 1898, p. 141. 

Actea hirsutissima, Nobili, 1906, p. 252. 

Localities. Station V. A, 8 small [92-99] ; Station V. B, 1 g [100], 1 2 
small [101]; Station V. C, 1 2 small [102]; Station V. EH, 2 ¢ [103-104]; 

no locality given, 1 ¢ [105]. 
Remarks. The largest $ has C.]. 15 mm. and C.b. 23°5 mm., so that 

C.1.+C.b.='64; C.1. of smallest specimen 3 mm. 

38. AcT#A GARRETTI, Rathbun, 1906. See Rathbun, 1906, p. 852, pl. 9. 

fig. 8. 

Actea garretti, Rathbun, 1911, p. 218. 

Actea rufopunctata, var. retusa, Nobili, 1906, p. 253. 

Locality. Station IX. A, 1 g [106], 1 2 [107]. 

Remarks. 6 106, Cl. § mm., C-b. 11°35 mm., Cl.=—C.b.= 69; 2 1075 

C.l. 7 mm., C.b. 10°75 mm., C.l.—C.b.="66. 

39. AcTHA POLYACANTHA (Heller, 1861). See Heller, 1861, p. 339, pl. 3. 

fig, 21. 

Chlorodius polyacunthus, Heller, loc. cit. 

Actea polyacantha, Nobili, 1906, p. 209. 

Actea polyacantha, Rathbun, 1911, p. 222. 

Localities. Station V. A, 1 @ [108]; Station VII. D, 1 2 non-ovig., but 

apparently adult [109]. 

Remarks, 2 1092 CAS @mm., (C.b.) 10) am Cal Ohh 7 ora oe 

©1375 mm Oso. Ds2 oem Gla bso. 

This species is evidently allied very closely indeed to the Australian species 
peronit of H. Milne-Edwards (Alcock, 1898, p. 150) and its Indian variety 

squamosa of Henderson (Henderson, 1898, p. 357, and Laurie, 1906, p. 404). 
Alcock suggests with a query that the two species may be synonymous. 
T have not sufficient new material before me to warrant in my opinion their 

union as yet. Rathbun keeps them apart and calls attention to the inter- 

mediate position occupied by A. polyacantha between peronn, H. M.-Edw., and 
spinosissima, Borradaile. 
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40. AcrMA GRANULATA (Audouin et Savigny, 1826). See Alcock, 1898, 
Parlour: 

Actea granulata, Nobili, 1906, p. 261. 
Actea granulata, Nobili, 1807, p. 127. 

Actea pura, Stimpson, 1907, p. 44, pl. 5. fig. 7. 

Actea granulata, Stebbing, 1905 (1), p. 30. 

Localities. Station I. B, 2 g [110, 111]; Station I. E,1 ¢ small (alas 
1 ? small [113]; Station I.J, 1g [114] 1 @ [115]; Station I. L,1 ¢ 
[116]; no locality given, 1 g [117], 4 2 [118, 119, 120, 121 ovig.]. 

Remarks. $ juv. 113, C.l. 6-2 mm.; ¢ 110, Cl. 21 mm.; ¢ env Le. 
Cale 4b umm, 8 orm, WAI, (Che ses) inane, 

41. Acrma FossuLATA (Girard, 1859). See Alcock, 1898, p. 148. 
Actea fossulata, Nobili, 1906, p. 262. 

Actea fossulata, Nobili, 1907, p. 126. 

Locahties. Station V. C, 1 g [122]; Station VI. B, 1 ¢ [123]; Station 
WIUL 1B), ak gf | 2S]|8 Stenmiorn WOE 1B), 1 ee [126]. 

Remarks. 

125 Q. 123 S. 122 ¢. 124 ¢. 126 ¢. 

(OUT een aie 35 31 325 6:0 7-75 mm. 

Chena eee Oo 4°75 5:0 9:0 12:0 mm. 

C.1.+C.b..... “66 65 ‘65 ‘66 65 

No growth-change in the ratio is indicated by the above measurements. 

Genus CHLORODIELLA, Fathbun, 1897. 

= Chlorodius, H. M.-Hdw., 1834, not Leach, 1823, which latter = Afelecyclus, Leach, 
1814; see Rathbun, 1897, p. 157. 

42. CHLORODIELLA NIGER (Morskdl, 1775). See Alcock, 1898, p. 160. 

Chlorodius niger, Alcock, loc. cit. 

Chlorodius niger, Nobili, 1906, p. 262. 

Chlorodius niger, Nobili, 1907, p. 128. 

Chlorodius niger, Stimpson, 1907, p. 50. 

Chlorodiella | = Chlorodius | niger, Laurie, 1906, p. 405. 

Chlorodiella niger, Rathbun, 1906, p. 857 (synonymy). 

Localities. Station I. J, 2 9 [154, 166]; Station V. A, 3 ¢ Lee, Te. 

142], 2 2 [129, 130]; Station V. H, 6 ¢ [147, 153, 160-163], 2 9 [ 143, 

146]; Station VII. D, 7 3 [134, 138, 144, 148, 156, 157, 164], 10 ¢ (27. 

128, 135, 139, 140, 141, 145, 150, 151, 152]; no locality given, 3 g [ala 

TAS, ING] OS lake, Mey WS, sy, UES) IIe 

Remarks. The above include 40 specimens, and as their range of size is 

considerable, I take the opportunity which so large a series affords of making 

a study of growth-change in regard to certain variable characters. Three 

characters are selected and their conditions set forth in the following table, 
which includes also the size and sex and a statement as to which is the larger 
cheliped:— 
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Number of 
lobes of ant.-lat.| Condition of | Armature 

No. of ae Cl bord. ©. which | tubercle or spine |of posterior} Larger 
specimen. " ca end in procurvedjon anterior margin} margin of | chela, 

spine-like of arm, arm. 
points. 

12 e: 2 33d mm 3 Spine. Spiniform.| Left. 
128. fe) 37 mm 3 ‘ x Right. 

129. fe) 37 mm 3 - ie Lett. 
130. 2 40 mm 3 + ; Right. 

181. ri 40 mm 3 » Fi Right. 
132. rei 4°55 mm 3 y 3 Right. 

Pe HISRE 3 45 mm 3 K ts Left. 
134. 3 50 mm 3 - ie Right. 
135. 2 50 mm 3 + i Left. 
136. Q 50 mm 3 » “A Left. 

eos Q 60 mm 3 4 Right. 
138. 3 60 mm 3 % Right. 
139. g 60 mm 3 a a Lett. 
140. Govig. | 60 mm 3 wy Granular, | Right. 
141. Povig. | 60 mm 2 % eS Right. 
149. rei 65 mm 3 ss Spiniform. | Lett. 
143. 2 65 mm 3 3 Granular. | Right. 
144. 2 65 mm, 2 * at Left. 
145. rot 67 mm. 3 ee uy Right. 
146. @ 70 mm. 3 Ms a Left. 
147. of 72 mm. 2 Me Left. 
148. 3 7 mm. 3 4s “ Left. 
149. 3 75 mm. 2 0 ss Left. 
150. 0) ao a a 10 ET 2 6 7 Right. 

eo toile © 80 mm. 3 5 i Left. 
152. Povig. | 8O mm. 2 rp 3 Left. 
158. 3 80 mm. 2 - + Right. 
154. 2 80 mm 2 5 An Left. 
155. Q 80 mn 2 + Ys Left. 
156. 3 90 mm 2 ie Pees Right. 
157. 3 90 mm. 2 Small tubercle. i Left. 
158. 3 90 mm. 3 Spine. ' Right. 
159. 2 9:0 mm. i Tubercle, Left. 
160. 3 95 mm. 2 Pointed tubercle. ") Right. 
161. 6 95 mm. 0 Small tubercle. Gs Right. 
162. 3 10:0 mm. 1 Tubercle. . Right. 
163. 3 11:0 mm. 0 Small tubercle. ‘3 Right. 
164, re 11:0 mm. 1 Small tubercle. _ Left. 
1685, 3S 115 mm 0 Tubercle. i Left. 
166. io) 12;0 mm. 0 Tubercle. Left. 

It will be noticed that, as a rule, crabs with C.l. from 3°5 to 6°5 mm. have 

the last three of the antero-lateral lobes spiniform, those with C.l. 7 to 
9 mm. have the last two lobes spiniform, those with C.l. 9°5 to 11 mm. tend 

to have only the last lobe spiniform, and that in those with (.l. above 
11 mm. there is an absence of the spiniform condition in all the lobes. 

It will be further noted that the above is only an average relation and that . 

variability is not the same in crabs of all sizes. Thus, where ©.1. is 3°5 to 
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6 mm., variability is practically nil, whereas variability is high in crabs with 
C.1. from 9 to 11 mm. 

The spiniform character of the tooth on the anterior edge of the arm gives 
place to the tubercular condition in crabs whose C.1. has reached about 9 mm. 

The spiniform armature of the posterior edge of the arm becomes granular 
when the C.]. reaches about 6 mm. 

Another point to be noted is that ovigerous females occur with C.l. of only 
6 mm. and that the different conditions of the characters above described are 
thus related with size rather than with sexual maturity ; this is quite usual 

among crabs. On the other hand, the same ovigerous specimens have the 
broadened form of abdomen, an example of a character associated with sexual 
maturity rather than with size. 

The number of individuals in which the right or left hand respectively is 
the larger is approximately equal, thus the right is larger in 19 and left 
in 21 individuals. 

Some notes on the high variability of this species are given by A. Milne- 
Edwards (1873 (1), p. 214). 

42a, CHLORODIELLA NIGER, var. CYTHEREA (Dana, 1852). See Dana, 1852, 
pela, pla lifes. 2 are: 

Chlorodius cytherea, Dana, loc. cit. 

Chlorodius cytherea, Stimpson, 1907, p. 50. 

Localities. Station V. G, 1 g juv. [167], 5 2 juv. [168-172]; Station 
IX. A, 4 g [173-176], 2 9 ovig. [177, 178]. 

Remarks. C. 1. ranges in the @ specimens from 2 to 4°5 mm. and in the 
3 from 3 to 5°25 mm. In the largest ¢ (176) C.b. is 8°25 mm. and C.b.+ 
Ole De 

The length of the larger cheliped is related to the carapace length as 
follows :— 

177 2 ovig. 178 Q ovig. SUS ee LAN Syne welch Ore 

Gil piegemonc es 4-0 45 4:0 4°75 5:0 5°25 mm. 
(O)nA Ra eae nange 775 8°75 8-0 9°75 12:0 11:25 mm. 
Chi.+C.l. .... 1:94 1:94 2-00 2°05 2-40 2°10 
Larger Ch, .... Right Right Left Left Right Left 

C. cytherea (Dana) is included by Alcock (Alcock, 1898, p. 160) as a 
synonym of C. niger. It appears possible that it may come to be re-elevated 
to specific rank, but I have not sufficient data to warrant my taking this 

step. ; 

Var. cytherea has not hitherto been recorded from the Red Sea. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 35 
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Genus Paymoptius, A. Milne-Hdwards, 18€3. 

43. Puymopius uncuLatus (H. Milne- Edwards, 1834). See Alcock, 1898, 

p- 162. 
Phymodius ungulatus, Nobili, 1906, p. 264. 

Phymodius ungulatus, Nobili, 1907, p. 129. 

Phymodius ungulatus, Rathbun, 1906, p. 857. 
Phymodius ungulatus, Borradaile, 1902 (2), p. 209. 

Phymodius monticulosus, Alcock, 1898, p. 163. 

Phymodius monticulosus, Nobili, 1906, p. 264. 

Phymodius obscurus, Rathbun, 1906, p. 858. 

Locality. Station VII. D, 10 g [179-188], 6 ? (1 ovig.) [189-194]. 
Remarks. & C.1. varies from 4:25 to 6°55 mm.; @ ovig. C.l. 5mm. 

In five of the males the right, and in five the left, chela is the larger. 
The specimens fall under Alcock’s description of P. ungulatus. 
Regarding the inclusion of P. obscwrus (Lucas) (=P. monticulosus (Dana)) 

under P. ungulatus, see Borradaile, loc. cit., but also Nobili, 1906, loc. cit. 

44, Puymopius scunptus (A. Milne-Edwards, 1873). See Alcock, 1898, 

p- 164. 

Phymodius sculptus, Nobili, 1906, p. 265. 

Localities. Station VII. B, 1 g [195]; Station IX. A, 2 ¢ [196, 197], 

5 @ [198-202]. 
Remarks. The specimens show growth-change in regard to the condition 

of the antero-lateral lobes. In the two smallest specimens, ¢ 198 (C.l. 3°9 
mm.) and ? 199 (C.l. 4:3 mm.), all four lobes are produced into procurved 
spines ; in ? 200 (C.l. 4-7 mm.) the three most posterior lobes are produced 
into procurved spines; and in all the remaining five specimens with C.l. 
ranging from 7 to 9°25 mm. the last two only of the lobes are so produced. 

C.]. of these last five specimens is as follows:—¢ 7 mm.; 2? 7:5 mm. ; 
6 825 mm.; 6 9mm.; 6 195, 9°25 mm. 

In ¢ 195 the right, and in the other two ¢ specimens the left, chela is the 

larger. 

Genus CHLoropopsis, A. Milne-Edwards, 1873. 

45, CHLORODOPSIS ARABICA, n. sp. (Plate 42. figs. 1-1); Pl. 48. figs. 2, 

4 a—4. d.) 

Localities. Station V. HE, 3 g [203-205]; Station VI. 1 ¢ [212]; 

Station X.1 ¢ [206], 4 9 [207-210]; no locality given, Crossland’s label 
reads “‘ A part of the fauna of two dead valves of M. margaritifera which 
were covered by sponges etc. and supported a regular microcosmos of life,’ 
1 ? adult non-ovig. [211]. 

Description of & 203.—The entire carapace is cut into distinct arevle,- 

isolated by broad fairly deep channels. All the areole are granulated: those 
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of the posterior half are closely covered with small rounded granules (smaller 
and more numerous than in C. areolata (H. M.-Edw.)). The areole of the 
anterior half of the carapace have a more lumpy surface, they are more 
prominent and end more abruptly in their anterior portions, but slope off 

eradually posteriorly, and the granules covering them have also their more 

prominent part directed anteriorly and the dorsal surface planed off, as it 
were, posteriorly, so as to slope gradually backwards; the granules also 
are more irregular in size on the anterior part of the carapace, larger ones 
tending to cluster at the anterior margins of the areole, as may be well 
seen, for example, in 2 I’, where an appearance is produced which contrasts 
markedly with the rounded character of the same areole in C. areolata. 
The dividing channels are naked; they are smooth in front of the cervical 
groove, but tend to be obscurely granular behind this. There is no hair on 

the dorsal surface of the carapace, except a bristle or two here and there. 
The front is distinctly and broadly cut by a U-shaped notch into two lobes, 

the outer angle of each of which forms a separate lobule. The free margin 
of the large inner frontal lobes bears a neat row of bead-like granules. 

The three fissures of the granular orbital margin are well marked, giving 

a lobed appearance. 
The antero-lateral border is divided into four rounded-triangular lobes, in 

addition to the outer orbital angle, of which the third is the most prominent. 

The greatest breadth of the carapace is therefore across this region. 
All the areolze of Dana’s scheme are clearly visible and some of them are 

further subdivided : 2 M is divided by a longitudinal groove into a smaller 
inner and a larger outer portion, 6 L is subdivided into two, the tooth 8 is 

distinct from the areola 1 R, 2 BR is divided into two; the narrow median 

anterior process of 8M runs forward between the posterior portions of the 
inner borders of 2 M, 1 P is shaped as in C. areolata, having a median notch 

anteriorly, corresponding with the median posterior projection. 
The epistome is smooth, the sub-hepatic and sub-branchial regions are 

granulated, as also the sternum between the chele; granulation becomes 
obscure and pitting mingles with it on the sterna between the walking-legs. 
All these regions are naked or practically so. 

There is an inconspicuous granulated sub-hepatic tubercle. 
The outer distal angle of the basal antennal joint is drawn out into the 

large orbital hiatus, so as to lie against the inner angle of the lower orbital 
margin, but it falls very far short of filling the hiatus; the inner distal angle 

falis short of the hiatus and slopes obliquely where it comes in contact with 
the turned-down outer frontal lobe. The antennal flagellum arises from the 
basal joint where the latter makes an angle with the outer frontal lobe, and 

so lies in the hiatus. 
The exposed surface of the external maxillipedes is naked, but the inner 

margin of the ischium has a short fringe of delicate hairs, very different from 
. Son 
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the stout fringe in C. areolata. The merus is granular; it has a prominent 
rounded, somewhat upturned antero-external angle ; its anterior margin is 
notched, as also is its antero-internal angle, proximal to the latter notch is a 
smooth-floored depression. The ischium has a slight granulation anteriorly 
and slight pitting posteriorly ; it has a longitudinal groove to the inner side. 

of the middle line. 
Chelipeds subequal in length, a little less than twice the length of the: 

carapace, but one (left) chela is considerably the more massive. The whole 

surface of the chelipeds, including the larger rounded tubercles of the exposed 
surface of the wrist (2 tubercles mark the inner angle) and the tubercles of 
the upper border of the hand, is granulated. On the outer surface of the 
hand the tubercles become smaller, particularly on the lower part of the 
tuberculated area, and smooth, and tend to run in 4 longitudinal rows, of 

which the 3rd, counting from above, runs along the middle and is much the 

best defined, and the 4th runs on to the proximal portion of the fixed finger. 
The fingers are well arched, the apposed borders not meeting except at their 
cup-shaped tips, and each armed with three teeth. The arrangement of these 
teeth is the same in the two chele, but their relative proportions differ a good 
deal. In both chel those of the movable finger are equidistant, while the 
distal tooth of the fixed finger is well removed from the other two and faces | 
the large gap distal to the third tooth of the dactylus. In the smaller chela 
these teeth are of approximately equal size and not particularly large, but in 

the larger chela the Ist and 3rd of the dactylus and the 2nd of the fixed 
finger are enlarged. Hach dactylus has a few granules on its upper margin 
proximally, also a pitted groove on its upper margin, and both dactylus and 
fixed finger have two pitted grooves on the outer surface. 

Chelipeds in 2 (specimen 211) are little more than one-half as long again 
as the carapace. They are less massive than in the ¢, subequal and very 
similar. The fingers are less strongly arched than in the g, but, as in the g, 

they only meet at their hollowed tips. The teeth of the fingers are not 
enlarged except the middle one of the fixed finger, and this by no means to. 
the same extent as in the ¢. The armature is sharper, the granules of the 
tubercles of the wrist and upper border of the hand are crisp, the two tubercles. 

of the inner angle of the wrist are spiniform and curved, the smooth 
tubercles of the outer surface of the hand are conical and pointed ; on the 
same surface of the hand the tubercles extend almost to the ventral margin. 
Some of the above differences may be due to the smaller size of the 9 speci- 
men described as compared with the described ¢; it has, however, though 

non-ovigerous, the well-fringed broad abdomen, which may be taken to. 
indicate! sexual maturity. 

The dorsal margin of the walking-legs, the ventral margin of their last two 
joints, and to a jess extent the posterior surface of their et three joints bear: - 
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fairly long scattered setse, which do not, however, hide the armature beneath 

them. ‘The lower and posterior surfaces of the meropodite are granular, the 

anterior surface is smooth, the upper border bears a row of about seven long 

sharp teeth. The carpopodite has a double row of teeth on its dorsal border 
and a third row on the upper part of the posterior surface. The anterior and 
posterior rows of teeth are continued along the propodite, the posterior one 
being brought up to a higher level; the middle row is continued halfway 
along the propodite in the 1st, not so far in the 2nd,a single tooth in the 3rd, 

and not at all in the 4th walking-leg. The teeth are continued along the 

upper edge of the dactylopodite. There are a few small teeth distally on the 
lower border of the meropodite, a single distally directed sharp tooth on 
the distal end of the lower border of the propodite, and two rows of small 
teeth on the lower border of the dactylopodite, terminating in a pair of larger 
ones at the base of the brown claw. 

The abdominal terga are in both sexes smooth for the most part, with a few 
sete along the lines of articulation of the segments. The margin of the 
abdomen is fringed inconspicuously with short sete in the ¢, and in the 9 
with conspicuous long sete. The abdomen is 7-segmented in the ? and 
o-segmented in the 3. 

Colours in spirit whitish, with the anterior portion of the carapace and the 
meri and carpi of the chelipeds a faint orange-red, the same colour much 
deeper on the hands and also on the exposed surface of the external maxilli- 
pedes ; fingers chocolate-brown with white tips, the colour of the fixed 
finger extends a short but quite evident distance along the lower border and 
both surfaces of the hands. 

Remarks. The smaller specimens differ from the larger ones as follows :— 

(1) The armature is sharper: thus the granulation of the carapace and 
chelipeds is crisp, and the tubercles of the chelipeds are dentiform, the two 
at the inner angle of the wrist in particular are stout curved spines. 

(2) The areolee are less distinct. 

(3) The antero-lateral lobes tend to be spiniform and procurved (see 
Table, p. 454). 

(4) In the young ¢ the chelee show less differentiation from each other 
and from the ? type, and in the young ? the abdomen is fringed with short 

inconspicuous set only. 

Apart from the above changes, associated with growth, there appears to be 
considerable variation in the distinctness of the granulation and areolation of 

the carapace, this being most pronounced in specimens 206 and 212. 

The following table illustrates certain growth-changes, together with some 
characters of the genus Chlorodopsis, and also shows that either cheliped may 
be the larger in the present species :— 
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The new species has affinities with several other species of Chlorodopsis. 
From C. areolata it can be distinguished (a) by the type of granulation of 
the carapace and more particularly of the anterior half, for C. areolata has a 
regular covering of larger pearly granules which are rounded and of similar 
size in anterior and posterior regions alike ; (4) by the absence of the coat of 
very short fur from dorsal and ventral surfaces of the carapace and from the 
exposed surface of the external maxillipedes, chelipeds, and walking-legs ; 
(c) by the scattered arrangement of the less numerous long sete fringing the 
walking-legs, not hiding the dorsal armature of the latter—this contrasts 

with the dense close fringe in C. areolata ; (d) by a few differences in the 
areolation, thus the areolee 2 F have a much more irregular appearance than 
in C. areolata, where they are rounded and evenly granular ; the anterior 
narrow portion of 3 M extends forward between the posterior borders of the 
pair 2F; 3M has less tendency to be tripartite; (e) by the wider orbital 
hiatus and less extent to which it is filled by the basal joint of the antenna ; 
(f)} by the armature of the dorsal margin of the three distal joints of the 
walking-legs, which makes some approach to that of C. spinipes—that of 

C.areolata is hidden by the fringe of setze, and when the latter is removed is 

found to be reduced to a granulation in carpopodite and propodite, and 
entirely absent from dorsal edge of dactylopodite. 

The new species may be distinguished from C. spinepes and C. wood-masont 
(a) by the continuation of the areolation over the posterior portion of the 
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carapace, though here the grooves between the areole are shallower than in 
the anterior part; (>) by the longitudinal division of areole 2M; (c) by the 

less spiniform character of the armature on the antero-lateral regions of the 
carapace and the frontal margin ; (d) the tubercles of the chelipeds are not 
spiniform as in C. sprnipes, but are much as in Alcock’s figure (Alcock, 1899 
(3), PI. 37. fig. 7) of C. wood-masoni, though less numerous on the larger hand; 

(e) the hands of the are subequal in C. arabica and the tubercles of their 
outer surfaces arranged in more definitely separated straight lines (see figs.) ; 
(7) the armature of the dorsal margin of the carpopodite and propodite of 
the walking-legs is less spiniform than in C. spinipes (PI. 48. figs. 3 a-3 d), 
more as in Alcock’s figure of C. wood-masoni. It will be noted that in (d) 
and (f) C. wood-masoni differs from C. spinipes in the direction of the new 
species. Characters in which the new species approaches C. spinipes and 
C. wood-masoni include the type of granulation of the anterior portion of the 
carapace, the arrangement of the sete of the walking-legs, and the almost 
naked character of the carapace. 

An interesting character in all species of Chlorodopsis is the form and 

relation of the basal antennal joint. In this, which has been described above, 

the new species differs a good deal from both C. areolata and C. spinipes 
(A. Milne-Edwards, 1873 (1), pl. 8. figs. 8 & 6a), and has much the same 

appearance as in three specimens of C. pilumnoides from Ceylon which I have 
before me (recorded by Laurie, 1906, p. 406). 

The new species fal!s under section I. of Alcock’s key to the Indian species 
of Chlorodopsis (Alcock, 1898, p. 165), becoming thus associated with 

C. areolata, from which it is distinguished as above. 

Type specimens are in the British Museum. 

46. CHLORODOPSIS SPINIPES (Heller, 1861). (Plate 48. figs.3 a-3d.) See 
Alcock, 1898, p. 169. 

Chlorodopsis spinipes, Nobili, 1906, p. 270. 

? Chlorodopsis wood-masoni, Alcock, 1898, p. 170, and 1899 (3), pl. 87. fig. 7. 

Localities. Station V. B, 2 g [213, 214], 1 ¢ [215]; Station V. ©, 1 g 

[216], 2 2 [217, 218]; Station V. D, 5 g [219-223], 1 9 [224]; Station 
We 18, 2 22513 Sialmom WOU IBS IS Hols 

Remarks. Except as regards the denticulation of the frontal margin, all the 
specimens fall fairly well under Alcock’s description of C. spinipes. 

One may note in particular :— 
(a) In all cases the first tooth of the antero-lateral border of the carapace 

is much reduced as compared with those following it. This is the case in 
C. spinipes. 

(b) In one example, specimen 226, there is a minute spinule about half- 
way along the posterior border of the second antero-lateral spine of each side; 
this is absent in the other examples, where the condition is as in C. spinipes. 
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(c) The spines on the walking-legs are more pronounced than in Alcock’s 
figure of C. wood-masont. 

(d) The armature of the wrist and hand is markedly acicular, giving an 
appearance very different from the tubercles figured by Alcock for C. wood- 
masoni; in the case, however, of the ovigerous female, specimen 218, the 

condition of the right cheliped makes a decided approach to Alcock’s figure 

just named. 
So far then the present specimens fall without doubt under C. spinipes in 

spite of (6) and (d) above, but they agree with C. wood-masoni in the 

denticulate character of the frontal margin. In this latter character they 
differ a good deal among themselves, but Alcock’s figure of C. wood-masont 
gives a very fair idea of the frontal condition in some of them. It appears 
doubtful whether Heller’s figure of C. spinipes is intended to convey any 
different impression. 

The following is the condition in each of the present specimens :— 

Number of Number of Enlarged denticles of inner. 
No. of Q C1 denticles on denticles on frontal lobes ; the numbers 

specimen. | ° eas left inner lobe | right inner lobe are from inner end. 
of front. of front. (Outermost denticles excluded.) 

mm. 2nd, 3rd, 4th, and 5th on each lobe 
219 3 3°25 23 23 (1st issmall on right and very 

{ small on left). 
5 hes ne 2nd, 3rd, and 4th on right. 
220 3 325 22 22 Ist, 2nd, and 38rd on left, 

2nd and 3rd on each. 
294, jo) 3°75 A+P45 6+P+5 (Denticles obsolescent on middle 

of each lobe.) 
215. | Qovig. 4:25 7 | 1 Ist, 2nd, and 3rd on each. 
221. 3 45 AN tat 18 None enlarged. 
917 ws 2nd and 38rd on right. Pall 2 5:0 16 16 } 2nd, 3rd, and 4th on left. 
218. | Qovig. 50 12 12 Ist on each. 
216. 3 5'0 11 11 Ist on each. 

3 Plane 2nd and 3rd on right. 
aes J Pao ao “8 1 and, drd, and 4th ‘on left. 
223 d 5 18 18 2nd and 8rd on each. 
Oy roi 5'5 13 138 Ist and 2nd on each. 

99K ee Ist, 2nd, 5th, and 7th on right. 
Rar = oe ° Ho All on left. | i 
226. 2 6:25 6 ff All. 
214. 3 70 8 11 All, particularly 1st on each. 

The outermost tooth of the inner frontal lobe, and in some cases more than 

one tooth in this position, is also enlarged. There is a similarly enlarged 

tooth on the small outer frontal lobe to the inner side of the much larger 

terminal tooth. 
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It will be noted that the number of teeth is very variable. The larger 

teeth are of an order of size easily made out under a hand lens which 

magnifies 6 diameters. 

To sum up :—The specimens fall under C. spinipes. C. wood-masoni has, 

however, a frontal condition difficult to distinguish from that of C. spinipes. 

The presence of the minute accessory spinule in specimen 226 and the 

character of the right chela in specimen 218 should be noted as some 

approach to C. wood-masoni. One could hardly perhaps unite the two species 

on the data supplied by the present specimens, but on the other hand Nobili’s 

remark is to be kept in mind to the effect that examples examined by him 

throw grave doubt upon their specific distinction. 

Genus Cymo, de Haan, 1833. 

47, Cymo ANnpREOssyI (Audouin et Savigny, 1826). See Alcock, 1898, 

p- 173. 

Cymo Andreossyi, Nobili, 1906, p. 271. 

Cymo Andreossyt, Nobili, 1907, p. 129. 

Cymo andreossyi, Laurie, 1906, p. 406. (A single specimen, which belongs to var. 

melanodactylus.) 

Cymo andreossyt, Stimpson, 1907, p. 60. 

Localities. Station 1. J, 1 ¢ [227]; Station V. H, 1 g$ [228], 3 2 [229— 

931]; Station VIII. D, 4 ¢ [232-235], 2 9 [236, 237]. 

Remarks. & 227 is apparently adult, C.l. 18 mm., C.b. 19 mm.; all the 

others are small, C.l. from 3°25 to 6 mm. 

The small ? specimens 229 and 236, with C.1. 6 and 5°5 mm. respectively, 

though not ovigerous, appear to be adult, whereas another specimen with 

C.l. only 4 mm. is immature. 

- The frontal breadth of the large specimens agrees with Alcock’s descrip- 

tion, ‘2 the greatest breadth of the carapace,” if it be taken to include the 

inner supraorbital angles ; but if the latter be excluded then the front is only 

-33 the greatest breadth of the carapace. 

In all the specimens the granules lose their sharpish character on the 

lower part of the outer surface of the larger hand, becoming here more 

rounded and pearl-like. 

In the large specimen 227 the granules on the upper part of the outer 

surface of the wrist and hand are sharpish conical; in the other and smaller 

specimens the granules in this position are sharper, and in some specimens 

some of them are almost spines. 
The areolation of the carapace is less clearly seen in the small specimens. 
The present examples do not include any having the brown fingers of var. 

melanodactylus, de Haan, which variety is, however, also recorded from the 

Red Sea. For the synonomy of var. melanodactylus, see Alcock, 1898, p. 174 ; 
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later records have been made by Nobili, 1906, p. 271, and Nobili, 1907, 

p- 129; see also Cymo melanodactylus, Stimpson, 1907, p. 59. I take this 
opportunity of pointing out that the specimen recorded from Ceylon by 
Laurie, 1906, p. 406, under the name ot Cymo andreossyi also belongs to 

var. melanodactylus. 

Nobili found transitional conditions of finger-coloration both in Red Sea 
specimens and in examples from the Persian Gulf. 

Genus Pinumnus, Leach, 1815. 

48. PrtumNus propinquus, Nobili, 1905. See Nobili, 1907, p. 140. 

Pilumnus propingquus, Nobili, 1906, p. 277, pl. 9. fig. 7. 

Localities. Station VIL. B, 2 g [238, 239], 2 9 [240, 241]; Station X., 

1 go [242], 2 9 [243, 244] ; no locality given, 1 g¢ [245]. 
Remarks. g C.is. are 5, 6, 6°75, and 8:75 mm. respectively ; 9 C.ls. 4°5, 

4°75, 5°25, and 6 mm. respectively. The largest g (245) has C.b. 12 mm., 

so that C.b.+C.J.=1:37 ; frontal b. of same specimen 3°75 mm. without the 
inner orbital angles and 5 mm. if the latter be included ; distance between 

outer orbital angles 8°75 mm. These measurements agree very well with 
those of the specimen described by Nobili. 

In the present specimens the armature of the chelipeds and walking-legs is 
less emphasized than in Nobili’s description of forms from the Persian Gulf: 
thus (a) they have in general on the meropodites of the walking-legs only 
the distal spine of the upper border and this is in a few instances replaced by 
a blunt tubercle ; Nobili calls attention to the variation in the degree of 

spininess of the meropodites in his forms from the Persian Gulf and notes 
that the meropodites were without spines in his Red Sea (Djibouti) examples; 
(6) the tubercles of the wrist and upper part of the outer surface of the hand 
are as a whole conical and pointed; some of them, indeed, more particularly 

on the smaller hand, are elongated, but very few, and in some specimens 

none, could be called spiniform ; (c¢) in all the subhepatic tooth is present, 

but it tends to be tubercular rather than spiniform ; (d) none of the spines 

is blackish. 
In all except the 2 241 it is the right hand which is the more massive. 

Genus ActumNus, Dana, 1851. 

49, AcCTUMNUS SETIFER (de Flaan, 1835), var. TOMENTOSUS, Dana, 1852. 

See Alcock, 1898, p. 202. 

Actumnus setifer, var. tomentosus, Laurie, 1906, p. 408. 

Actumnus tomentosus, Alcock, loc. cit. 

Actumnus tomentosus, Nobili, 1907, p. 132. 

Localities. Station V. D, 1 ¢ [246], 4 9 [247-250]; Station VII. B, 19 

[251]; Station X., 1 ¢ [252]; no locality given, labelled ‘“‘ Trials I.,” 2 9 
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[253, 254]; no locality given, labelled “ Sponge Inhabiters, 11 Jan., 1905,” 

Remarks. The only g in the above series has C.l. 5°75 mm. Specimens 
249, 251, and 252, though all ovigerous, are of very different size, C.l. 4, 6, 

and 11 mm. respectively. Specimens 255, 254, and 253 are not ovigerous, 
but apparently adult, C.l. respectively 7°5, 8, and 8°5 mm. 

2 250 and ¢ 254 have eacha parasitic Sacculina attached to the abdomen, 

C.l. 4°5 and 8mm. respectively. 
Regarding the position of tomentosus as a variety of A. setifer, see Miers, 

1884, p. 225, and Laurie, loc. cit. 

A. setifer has not been hitherto recorded from the Red Sea. 

50. ACTUMNUS BONNIERI, Wobil, 1905. See Nobili, 1907, p. 132, pl. 6. 

fio. 32. 

Actumnus Bonniert, Nobili, loc. cit. 

Actumnus Bonniert, Nobili, 1906, p. 285. 

Actumnus bonnieri, Laurie, 1906, p. 409. 

Actumnus bonmert, Rathbun, 1911, p. 252. 

Localities. Station VIII. C, 1 g [256]; Station X., 1 2 ovig. [257]- 

_Remarks. 2 ovig. 257 has C.l. 9°25mm.; ¢ 256 has C.l. 7-5 mm. 

Genus HETEROPANOPE, Stimpson, 1859. 

51. HETEROPANOPE VAUQUELINI (Audouin et Savigny, 1826). See Heller, 
1861, p. 344. 

Pilumnus Vauquelini, Heller, loc. cit. 

Heteropanope Vauquelini, Nobili, 1906, p. 285. 

Localities. Station I. B, 7 g [258-264], 5 es OOS Station IC. 

A $ [270-273]; 9 9 [274-282]; Station I. D, 1 ¢ [283],10 2 [284-293]; 
- Station I. E,3 S [294-296], 10 ¢ [297-306]; Station I. H,1 ¢ [307]; 

no locality given, labelled “Sponge Inhabiters, 11 Jan., 1905,” 2 ¢ [308, 309], 
& 2 [310-312] ; no locality given, labelled “Trials 1..° 1 g [313], 3 9 

[314-316]. 
Remarks. There are 59 specimens in all. Cl. ranges in 2 from 2°75 to 

725 mm.and in ¢ from 2°75 to 8:25 mm. None of the 2 specimens are 

ovigerous, but all having C.J. 4 mm. or over, with the exception of two, have 

an adult appearance. The largest g has U.l. 8°25 mm. and C.b. 11°5 mm., 
so that, Cx Cbs =-72. 

Of 50 specimens 35 (12 ¢ and 23 ? ) have the right hand, and 15 (7 ¢ and 
8 ¢ ) the left hand, the more massive. Heller also found that in his examples 
it was generally the right hand which was the larger. 

The specimens agree very fairly with Heller’s description (loc. cit.) and 
Savigny’s figure (Savigny, 1826, pl. 5. fig. 3). There is a good deal of 
variation in the distribution of hair on the carapace, a point noted also by 
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Nobili. The lower border of the orbit is granular or crenulated in all the 
specimens, which was the case in Nobili’s examples. 

The carapace of 9 284 is asymmetrical and abnormal in regard to its 
antero-lateral teeth ; on its left side the second tooth is reduced to a slender 

spine and on its right side only two teeth are present. 

Genus TrApPEzIA, Latreille, 1825. 

52. TRAPEZIA CYMODOCE (Herbst, 1801}. See Alcock, 1898, p. 219. 

Trapexia cymodoce, Nobili, 1906, p. 292. 

Trapexia cymodoce, Laurie, 1906, p. 410. 

Grapsillus cymodoce, Rathbun, 1906, p. 865, pl. 11. fig. 6. 

Trapexia cymodoce, Rathbun, 1911, p. 234. ° 

Localities. Station I1..D,1 g [317]; Station V.D,1 2 juv. [318]; Station 
V.E,1 $ [319], 2 9 [320-321] ; Station VII. B, 3 g [432-434]; Station 

VIL D, 16 Ss 1322-835, 359, 360i, 15 2 336—349- 361] (Novas: 
Station IX. A, 1 ¢ [362]; no locality given, 3 g¢ [356-358], 9 2 [350— 
355, 363-365] (4 ovig.). 

Remarks. In all 52 specimens, except only the large ¢ 360, the outer 
division of the frontal lobe of each side is seen to be crenulated when 

examined through a lens. 
In most of the specimens a transverse line of rounded red spots is more or 

less evident on the carapace when carefully jooked for. In no case is this 

Fig, 2. 

Lrapezxia cymodoce. Dorsal view to show position of line of spots. 

line obvious to the naked eye at a casual glance, but on a more careful 
examination, especially with a hand-lens, it can be made out very completely 
in seventeen specimens (in ten of which, however, the colour appears to have 
faded, leaving the spots whitish), incompletely in seven, an inner pair of 
spots only in twelve, and not seen in sixteen. Of those specimens in which 
itis not seen twelve are quite small ; other small specimens, however, have it 
present. It appears as if the presence of the complete line is normal in the 
living condition and that the other less complete conditions represent stages _ 
in fading of spirit-specimens. Even in some of those described above as not 
showing it, traces were discovered on careful examination under a Zeiss 
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binocular dissecting microscope. The line under consideration commences 
on either side just inside the lateral epibranchial spine and runs forwards to 
curve inward halfway between this and the outer orbital tooth, then running 
inward and slightly backward to terminate in a spot somewhat larger than 

the others well to the side of the middle line. Thus the whole line is divided 
into right and left halves, which are symmetrical. 
together on the branchial portions of the line. 

The growth-changes in this species are considerable, as the following table 
will illustrate; — 

The spots are closer 

enews Condition of | Condition of | Condition of 
No. of : C.b nner lateral lateral teeth on anterior] teeth on anterior : Sex. C1. | Cb. | A] borders of a : : 

specimen. ) Ol Res epibranchial | border of merus| border of carpus 
| ae tooth. of cheliped. | of cheliped. 

mm, | mm. 
362. fe 2°8 Anteriorly di- | Spiniform. | Spiniform, pro-| Spiniform. 

vergent. curved. 

363. fe) 35 99 5 ~ Acute. 

364 2 ovig.| 6:0 Approx. parallel. Fe Acute, pro- 9 
curved, 

365. fe) 7°75 Anteriorly con- A5 a3 “ 
vergent. 

309. 3 10-75 | 125 | 1:16 Blunt. Squarish, pro- Blunt. 
curved. 

360. 3 13:0 Neay | UeIy) 5 Notch. Blunt, a little Absent. 
procuved. 

361. © ovig.|13°0 | 17:0 | 1°31 » Obscure notch. a Bs 

During growth the main changes are (1) from spiniform armature to an 
armature which is more blunt and less conspicuous ; (2) from anteriorly 
divergent to anteriorly convergent antero-lateral borders of the carapace. 

The large difference in size between the two ovigerous females should be 
noted. The smaller specimen has reached the egg-beariag stage, while still 
showing the general characters appropriate to a comparatively early growth- 
stage. 

The different ratio between carapace length and breadth in the large males 
and the large female will be noted, due to the greater relative width of 
carapace in the female. . 

Out of seventeen g specimens with C.l. ranging fromi6 to 15 mm., eleven 
have the left and six the right hand the more massive. 

Var. edentula.—I suggested this name for alspecimen from Ceylon (loc. 

cit.), in which the lateral epibranchial tooth was absent and the hand naked. 
The former character appears of doubtful value,in view of the considerable. 
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changes during growth indicated by the above table; but specimens 359— 
365 of the present collection have also a naked hand. (As the specimens 
happen to make a convenient series in regard to size I have used them for 

the table above). 

52a. TRAPEZIA CYMODOCE, var. MACULATA (Macleay, 1838). See Alcock, 
1898, p. 221. 

Trapexia maculata, Alcock, loc. cit. 

Trapexia maculata, Nobili, 1906, p. 298. 

Trapexia maculata, Laurie, 1906, p. 410. 

Trapexia maculata, Stimpson, 1907, p. 73. 

Grapsillus maculatus, Rathbun, 1906, p. 865. 

Trapezia cymodoce maculata, Rathbun, 1911, p. 235. 

Locality. Station VII. D, 1 $ [366],1 @ ovig. [367]. 
Remarks. 9% ovig. 367 has C.1. 14°5 mm., greatest C.b., a line joining points 

of union of antero-lateral and postero-lateral borders, 17°5 mm., Chil. 
28 mm., merus |. measured from most proximal to most distal point of lower 
surface 9 mm.; C.b. across region of outer orbital teeth 15 mm.,so that the 
antero-lateral borders, which are a little convex, slope inwards anteriorly. 

The outer angle of the orbit is pointed. The inner angle of the lower margin 
of the orbit bearsasharp tooth. The boundary between the antero-lateral and 
postero-lateral borders of the carapace is marked by a blunt tubercle. The 
inner angle of the wrist bears a blunt pointed tubercle in place of a spine. 
There are 118 red spots visible in a dorsal view of the carapace, a few of 

them tending to run together in pairs on the lateral portions of the gastric 

regions. 
Specimen ¢ 366 is small, C.l. 5 mm., C.b. measured by a line joining 

points of union of antero-lateral and postero-lateral borders 6 mm. ; a line 

uniting the outer orbital teeth 6°25 mm. It differs from the 9 ovig. 567 in 

(a) the sharp spiniform character of the denticles marking the outer angle of 

the orbit, the inner angle of the lower margin of the orbit, the boundary 

between the antero-lateral and the postero-lateral borders of the carapace, 

the inner border of the arm and the inner border of the wrist ; (}) the almost 
straight character of the frontal border, the teeth being very little marked ; 
(c) the antero-lateral borders of the carapace slope a little outward anteriorly ; 
(d) the number of red spots visible cn the carapace in dorsal view is small, 

namely, twenty-eight. 
The points mentioned above in regard to the small g are probably marks 

of youth. The specimen bears a close resemblance to a 2 of the same 
size and a rather larger ¢ (C.l. 7 mm.), both from Ceylon, which I have 
before me (Laurie, loc. cit.). The Ceylon 8, however, is somewhat inter- 

mediate in the character of its front between the two present specimens and - 
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has 48 red spots visible in a dorsal view of the carapace ; the Ceylon 2 
has also 48 spots approximately, but it is difficult to count the number 
accurately, as they are in a very faded condition. 

Genus TErraLiA, Dana, 1851. 

53. TETRALIA GLABERRIMA (Herbst, 1790). See Alcock, 1898, p. 223. 

Tetralia glaberrima, Nobili, 1906, p. 294. 
Tetraha glaberrima, Nobili, 1907, p. 143. 

Tetralia glaberrima, Stimpson, 1907, p. 74. 

Localities. Station III.,1 2 ovig. [368]; Station V. EH, 1 ¢ ovig. [369]; 
Station VII. B, 1 ¢ ovig. [370]; Station VII. D, 2 ¢ probably adult [371- 

372], 3 ? ovig. [374-376]. 

Remarks. An ovigerous 2 has C.]. 9mm. and C.b. 10°5 mm. 

In two of the females the left cheliped, and in the other six specimens the 
right cheliped, is the larger. 

Family GONEPLACID 2. 

Genus Lisystss, A. Milne-Hdwards., 1867. 

d4. Lipysres nivipus, A. J/.-Edw., 1867. See A. M.-Edw. 1868, p. 83, 
pl. 20. figs. 5-7. 

Lybystes nitidus, Nobili, 1906, p. 297. 

Localities. Station VI. 1 § [877]; Station VIII. A, 1 g [378], 3 9 
[3879-381]. 

Remarks. 
Qare, Qs, Ogle | gy sys 3 377. 

Cis eet Aec ee eeas seh aeue Soba 5:75 7-25 OS | BO 7-75 mm. 
(OP saercv sete eraietererbeele aie uses /auateraiele 85 11°25 1D; 6:0 13:0 mm. 

UploeOul,  goscpochsscogoboemooon 1:48 1°55 1:55 1:50 1:68 

Lower bord. propus right cheliped.. 7:25 9°75 10:25 50 12:0 mm. 
Height propus right cheliped ...... 2:0 4-0 3'5 1-75 3°75 mm. 

Lower bord. propus left cheliped .. 7:0 9-0 95 5'0 12:0 mm. 

Height propus left cheliped........ 2-0 2°5 2°5 1:25 3-75 mm. 

All the specimens have a uniformly fine granulation on the antero-lateral 
margin of the carapace ; there are no denticles on this margin such as Nobili 
describes for his small 9 (C.l. 7-5 mm.) from Djibouti, and looked upon by 
him as a condition of youth. 

In the larger ¢ specimen the hands are similar. In the smaller g and in 
the @ specimens there is a good deal of difference between the hands, the 
right being in each case much more massive than the left, though not much 

longer. In specimens 380 and 381 the fixed finger of the less massive left 

hand bears on its distal half 3 spiniform teeth, of which the middle one is the 

largest, in the small ¢ 379 the proximal of the three teeth is absent. In 
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the small ¢ 379 the larger right hand makes an approach to Milne-Edwards’s: 

fig. 7, the lower border being slightly concave near the base of the fingers 
and the fingers not markedly hooked at tips; in the more slender left hand 

of the same specimen the ends of the fingers are strongly curved towards each 
other, which condition occurs also in both hands of all the other examples. 

It will be noted, as pointed out above, that though in the smaller g one 
hand is more massive than the other, yet in the larger ¢ the two hands are 

equally massive. 

Genus LirocHEira, Ainahan, 1856. 

Original orthography Litocheira, not Litochira; see Kinahan, 1856, p. 116. 

55. LiITOCHEIRA INTEGRA (M/iers, 1884). (Plate 45. fig. 2.) See Alcock,. 

1900, p. 314. 

Litochira integra, Alcock, loc. cit. 

Carcinoplax integra, Miers, 1884, p. 543. 

Localities. Station V. A, 1 [382], 1 92 ovig. [383]; Station V. B, 1 g 

[384], 2 2 [385, 386]. 
Remarks. The specimens agree with Alcock’s description of the genus and 

species. Miers’s figure (1884, pl. 48. fig. C) would have given a good idea 

of the present examples if the fringing sete, even of the front, had been 

made longer. Many of the very long fine sets which fringe the front, the 

antero-lateral borders, the chelipeds, and the walking-legs are in the present 

specimens more than one-half as long as the carapace, and give a very 

beautiful appearance to the creatures. 

I give an anterior view of the front with the setee removed, which is. 

“turned down and distinctly arched ”—a character of the genus Litocheira, 

to which Alcock calls attention. 
Miers gives dimensions of his 9 specimen as C.l. 4 mm. and C.b. 5 mm., 

but this may be a slip, as his figure, drawn to scale, gives ratio as 4 to 6. 

De Man (1888, p. 93) cites a ¢ as having Cl. 7-75 and C.b. 1025 mm. 

Alcock givesa 2? as 6X9. The measurements in the present specimens are 

as follows:— 

2 385. Pov. 386. Pov. 383. 3 382. 3 384. 

(6 Beara rasacincc 2°5 40 42 2°75 3°75 min, 

(Gros canon nacme 3'5 5°75 61 4:0 5°25 mm. 

OHCs 5 gone ste ‘70 ‘69 ‘69 via 

In the ovigerous female 383 the breadth of the frontal margin is 2 mm., 

and a line uniting the external angles of the orbits measures 4°25 mm. 

Both genus and species are new to the Red Sea. 
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Family PINNOTHERID A. 

Genus OstracoTHERES, H. Milne-Edwards, 1853. 

Original orthography Ostracotheres, not Ostracoteres ; see H. Milne-Edwards, 1853, p. 219. 

56. OSTRACOTHERES CYNTHIA, Nobili, 1905. (PI. 45. figs. 3-36.) See 
Nobili, 1906, p. 301. 

Ostracoteres cynthia, Nobili, loc. cit. 

Locality. No locality given, 1 g [390]. 
Remarks. After characterising the species from a ? example by pointing 

out that, among other things, its carapace is quadrangular rather than 

globular and that the dactylus of the last walking-leg is long, flattened, 
hairy, and has a sinuous margin, Nobili adds that in the ¢ the carapace is 
more rounded and the dactylus of the last walking-leg differs little from 
those of the others. 

In the present specimen the carapace is almost, though not altogether, 
circular, with the posterior border convex. It is seen under a lens to be 
faintly pitted and to bear a few scattered very short inconspicuous setee. 

The deflexed anterior obtusely pointed tip of the front is only seen in an 
anterior view of the animal. 

The distal end of the propodite of the third maxillipede differs from 
Nobili’s description and figure, for, instead of being obliquely truncated, it is 
the same width distally as elsewhere and its distal margin is concave. The 

form of this appendage is important in species of Ostracotheres. 

Ostracotheres cynthie. External maxillipede, g 390. 

Cheliped stout, half as long again as the carapace (1°58 C.1.), a little longer 

than walking-leg 1 (1:07 length of W.L. 1); wrist swollen; hand with 

lower outer border strongly marked posteriorly, producing a triangular 

LINN. JOURN,— ZOOLOGY, VOL. XXXI, 36 
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appearance ; the tip of the fixed finger is pointed and curved and lies against 

the outer side of the more strongly curved tip of the dactylus; dactylus about 

three-quarters as long again as the upper border of the propus (1°71 upper 

border propus), its tip very strongly curved—at the base of its apposed border 

is a large triangular tooth and a smaller one on the distal half of the same 

border corresponding to a similarly placed one on the fixed finger; the 

fingers meet only at their tips, which cross as above indicated, the consider- 

able gape being occupied by fine downy hairs. The whole cheliped, more 

particularly the inner surface of the hand, is covered with fine down. 

The first three walking-legs are of equal length and each is a little shorter 

than the cheliped and 1°48 C.l.; W.L. 4 is shorter (1°3 C.l.). The dactyli 

of W.L. 1, 2, and 3 are equal in length (0°23 C.l.), that of W.L. 4 is longer 

(0°28 C.l.), but of very similar form. 

Some measurements of the specimen are as follows :—C.1. 6 mm. ; C.b. 

6 mm.; Ch.l. 9°5 mm. ; lower bord. propus Ch. 1°75 mm.; Fl. 3-1 mm. ; 

W.L. 1, 2, and 3 are each 8:9 mm.; W.L. 4 is 7°35 mm.; dactylus 1. of 

W.L. 4 is 1:7 mm. 
It will be noted that in Nobili’s key of Ostracotheres the place of O. cynthie 

is determined by characters of the ¢ ; the key is of doubtful value in identi- 

fying a ¢ example. 

Nobili does not figure the species, save for a text-figure of part of the third 

maxillipede (sex not stated). 

As Nobili’s reference to the ¢ is not very precise, and his description and 

figure of the propodite of the external maxillipede do not agree with mine, it 

is just possible that the present specimen represents a new species; should 

this be so, the almost circular carapace and the form of the propodite of the 

external maxillipede are characters to be noted more especially. 

Genus PInNoTHERES, Bosc, 1802. 

Original orthography Pimnotheres, not Pinnoteres. 

57. PINNOTHERES PILUMNOIDES, Nobili, 1905. See Nobili, 1906, p. 307, 

fig. 12. 

Pinnoteres pilumnoides, Nobili, loc. eit. 

Localities. No locality given, labelled “Trials I., mostly from sponge,” 

19 adult non-ovig. [387]; no locality given, labelled “From Holothuria 

gallensis,” 2 ? ovig. [388, 359]. 

Remarks. 
© 387. O ov. 388. 9 ov. 389. 

Clie ac Geoettendate ye 10:0 10:0 12:25 mm. 

Obey bole each eee oe 11:0 11:5 14:25 mm. 

Post. Abosd.i@, erates iors 4:0 5:0 6:0 mm. 

(ORIN EAC OF URIS perio sich cocto lsat “Ol ‘87 ‘86 

Post. vord, C-=-Cib. ai seas ‘36 "43 “49 
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It is difficult to give accurate measurements, owing to the slight degree of 
calcification of the carapace. Those of specimen 387 are the most reliable. 

Specimen 389 carries 714 eggs, each having a diameter of about 0°75 mm. 

Family OCYPODID ZL. 

Genus OcypopE, Fabricius, 1798. 

Original orthography Ocypode, not Ocypoda; see Miers, 1882, p. 376. 

58. OcypoDE maypriaca, Gersticker, 1856. See Miers, 1882, p. 381, 

ole 1, tives Be 

Ocypoda egyptiaca, Miers, loc. crt. 

Ocypoda egyptiaca, Nobili, 1906, p. 310. 
Ocypoda egyptiaca, Nobili, 1907, p. 152. 

Locality. Station IX. B, 1 ¢, probably adult [3911]. 
Remarks. ©.1.86 mm. The stridulating organ is composed of 80 ridges 

in this example. 
The outer orbital angles undergo considerable growth-change in this 

species (see Nobili, 1906, loc. cit.). ‘The text-figure shows their condition in 
the present specimen, and also an eye-stalk with its characteristically curved 

terminal style. 

Ocypode egyptiaca. , C. 1386, mm. 

Genus Dotitia, Stimpson, 1859. 

59. Dotitta suLCATA (Forskal, 1775). See Alcock, 1900, p. 365. 

Dotilla affinis, Alcock, loc. cit. ; and 1902, pl. 63. fig. 1. 

Dotilla sulcata, Nobili, 1906, p. 315. 

Locality. Station I. B, 9 6 [392-400], 4 ¢ [401-404]. 

Remarks. The present specimens enable me to add further evidence in 

favour of Nobili’s suggestion (Nobili, loc. cit.) that Dotilla affinis, formed in 
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1900 by Alcock for four specimens from Aden and the Baluchistan coast, 
is a synonym of this species. 

The characters by which Alcock separates his species from D. sulcata are : 
(1) the absence of the spine from the under surface of the arm; (2) the 
presence of a tympanum on the dorsal surface of the merus of the last pair 
of walking-legs, and (3) the fact that the fingers are shorter than the palm. 
The condition of each of these characters in my specimens is shown in the 

following table :— 

No. of Shee. Cl. H.1. (upper | 777, Hil. Meral 
specimen. bord.). Jal, spine. Tyop ann) 

mm, mm. /mm. 
401. 2 56 11955 3:0 2-00 Absent. [Leg lost. ] 

402. e 59 15 30 2-00 Absent. Present. 

403. 2 6:0 15 3:0 2:00 Absent. Present. 

404, 2 6°5 16 35 2:19 Absent. [ Leg lost. } 

Average in 
40s =2°05. Absent Present 

in all. in both. 

299. S 50 20 |30| 180 | Absent. | Present. 
398. 3 59 19 34 1:79 Absent. | Absent. 

394. 3 6:0 2°] BY) 152 Absent. Absent Rt. 
| [Left lost. | 

395. of 6-0 2-0 Be 1-75 Absent. Trace. 

396. 3 6:0 2-0 32 1:60 Absent. Present. 

397. ef 6:0 2°05 Bu 1:48 Absent. Present. 

398. i Gon 2° 3:8 1-52 Absent. Present. 

399. re 7:0 | 2'8 3:9 | 1°39 Trace. Present. 

400. & | 30 42 1:40 Present. Present. 

Average in 
9 gs =1:55. | Absent7. } | Present 6. 

| Trace 1. | Trace 1. 
| Present 1.) | Absent 2. { 

It will be noted from the above table that the most usual condition is for 
the spine to be absent and the tympanum present, this occurring in six 

instances (seven if 395 be included); but in one specimen (two if 399 be 
included) both spine and tympanum are present, and in two specimens bel 
are absent. This agrees with Nobili’s results. 

The remaining point of difference, namely, the relative size of hand and 
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fingers, appears from the measurements given above to be clearly a sex- 
difference. 

Summarising available data in regard to all these characters one finds :— 

Meral spine. Tympanum. Ratio of H.1. to Fl. 
D. sulcata (Forskal) .... Present. Absent. Fingers longer than band. 

D. affinis, Alcock, 1900, [ 
4 specimens, sex not} Absent. Present. Fingers shorter than hand. 
stated. 

Nobili’s D. sudcata, 24 gs| Absentin17. Presentin14. Fingers longer than hand in 24. 
and 2 Qs. Present in’. Absentin6,. Fingers and palm subequal in 2. 

Present specimens .... Absentin11. Presentin8. HL. (upper bord.) +F.1 gives for 

Tracein i. | Trace in J. 4 Os an average of 2:05 and 

Presentinl. Absent in 2. range of variation from 2 to 

22 mm.; for 9 Js an average 

of 1°55 and range of variation 

from 1:4 to 18 mm. 

Alcock does not state the sex of his four specimens; I suggest that they 
were females. Nobili, though giving the sex of his, does not relate it 
to finger length, probably the two in which the fingers and hand were sub- 
equal were the two females of his collection. 

N.B.—I have taken finger length as being the length of the dactylus; hand 
length might be measured in various ways, I have measured the well-defined 
upper border, the authors quoted above evidently estimated the less easily 
measurable “‘ greatest length.” 

Genus PARActistostoma, de Man, 1895. 

60. PARACLISTOSTOMA LEACHII (Audouin et Savigny, 1826). See Audouin, 
1826, p. 81 ; Savigny, 1826, pl. 2. fig. 1. 

Macrophthalmus Leach, Audouin, loc. cit.; Savigny, loc. cit. 

Paraclistostoma Leachu, Nobili, 1906, p. 316. 

Localities. Station I. A, 1 ¢ probably adult [405], 2 2 ovig. [406, 407] ; 
Station I. H, 2 g probably adult vs 409], 1 2 ovig. [410]. 

Remarks. ©.l. § ovig. 8 mm. 

In each ? the anterior surface of the propodite of W.L. 3 is hairless, 
whereas in each @ it is densely clothed with hair ; this confirms Nobili’s 
suggestion that such a hairy patch is a sex-distinction and not, as regarded 

by Paulson, a varietal one. 

The demarcation of the regions of the carapace varies somewhat in distinct- 
ness ; the slight difference in Savigny’s excellent figures between ¢ and 9 
carapace markings is evidently not a sex-distinction, as in both males in the 

present collection the transverse line across the branchial region is faintly 

indicated. 
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Genus MacroputHaLmMts, Latreille, 1829. 

61. MAcRopHTHALMUS VERREAUMI, H. Ailne-Edwards, 1848. See Alcock, 

1900, p. 377. 

Macrophthalmus Verreauat, Alcock, loc. cit. 

Macrophthalmus Verreauxi, Nobili, 1906, p. 317. 

Locality. Station VIII. C, 1 ¢ ovig. [411]. 
Remarks. C.l. 6 mm., C.b. 9°5 mm., frontal b. between eye-stalks 2 mm., 

eye-stalk 1. including eye 7°75 mm. 

62. MACROPHTHALMUS GRAEFFEI, A. Afilne-Edwards, 1873. See A. Miine- 

Hdwards, 1873 (2), p. 81, pl. 13. fig. 5. 

Locality. Station VIII. A, 1 ¢ [412], 5 2 [413-417]. 
Remarks. 

Q juv. 418. Qov.414. 9415. Qov.416. 417. J 412. 
OH BSL varies foe pene eee 7°25 12:0 12:0 12°75 12°75 11-0 mm. 
C.b. across and in- 

cluding outer or-; 12:0 215 220 22°75 23°75 20:25 mm. 
bital angles .... f 

Sromiall (0, Ibeierea 15 2-0 2+] 2-95 2-955 2-0 mm. 
eye-stalks...... 

CAN rcebeehtiocaer tte ae 18:0 18°5 19°5 19°5 23°0 mm. 
On sree CHE Wa aig 1°65 179 1:83 1:78 1:86 1:84 
Frontal b.+C.b. .. “12 ‘09 ‘10 ‘10 ‘09 ‘10 

The only example hitherto recorded is A. Milne-Edwards’s type-specimen 
from Upolu, one of the Samoan Islands. With his description and figures 
the present specimens agree except in (a) the proportion of length to breadth 

of the carapace, the measurements in Milne-Hdwards’s type-specimen, pro- 
bably a young ?, being C.l. 7 mm. and C.b. 14 mm. ; (0) the granulation of 
the branchial regions, which is probably more distinct in my specimens; 
(c) the shape of the abdomen, which in my ¢ differs from Milne-Edwards’s 
figure ; as, however, the latter represents very well the abdomen of my young 

2 of C.l. 7°25 mm., it appears that Milne-Hdwards’s figure is wrongly labelled 
in regard to sex, and that no real difference is involved under this head. 

In addition to the points given in Milne-Hdwards’s description, my speci- 
mens have (a) some hair distributed in various places, and (6) some granu- 
lation on the walking-legs. In detail, hair occurs (.) on lateral borders of 
the carapace; (ii.) on upper border of the merus of Ist, 2nd, and 3rd pairs 
of walking-legs ; (iii.) on both borders of the 4th pair of walking-legs, 
except that it is almost absent from the lower border of the carpus and distal 
half of the lower border of the merus ; on this 4th pair, moreover, the hair 
is more strongly developed than on the meri of the first three pairs ; 
(iv.) in all the females on the upper border of the cheliped and flanking the 
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margins of the apposed borders of the fingers. The granulation occurs on 
both borders of the meri, the upper borders of the carpi, and both borders of 
the propi of the walking-legs, also traces on outer surface of the 3rd and 
4th pairs more particularly; the granulation of the lower borders of the 
meri of the 2nd and 3rd pairs of walking-legs is visible to the naked eye. 

Perhaps an important point about JZ. graefei (my specimens included) 
is that the eye-stalk extends just beyond the tip of the outer orbital tooth 
(for a distance approximately equal to the length of the tooth) ending in 
a blunt point or tubercle drawn out distal to the pigmented region. The 
spiniferm outer orbital tooth reaches to about the middle of the pigmented 
region. 

Macrophthalmus graefe. is evidently closely related to M. convevus, 
Stimpson, 1858 (Stimpson, 1907, p. 97, pl. 13. fig. 2.a—-b), and M. inermis, 
A. Milne-Hdwards, 1867 (A. Milne-EHdwards, 1873 (1), p. 277, pl. 12. 
figs. 5, 5a), but differs from both in (a) the relative length of the eye-stalks, 
which in both the latter do not extend beyond the orbit and so fall short of 
the tip of the outer orbital tooth ; (6) the more spiniform and more trans- 
versely disposed character of the antero-lateral teeth of the carapace; this is 
particularly seen in the Ist, 2. ¢. the outer orbital angle, since this is the largest, 
but is also well seen in the second one ; (c) the merus of each of the first three 
pairs of walking-legs bears a subterminal tooth; in J/. converus the merus 

of the 4th pair also has such a tooth, though, in five specimens from the 
Andaman Islands described by Alcock, it was absent not only from the fourth 
pair, but also from the first pair ; in M.imermis none of the meri of walking- 

legs bear such a tooth. 
M. graeffer agrees with M. inermis and differs from MJ. converus in the 

degree of pilosity of the inner surface of the chele. In all three the inner 
surface of the fingers is pilose, but while the inner surface of the hand 

is pilose also in M/. convevus the pilosity is confined in M. inermis and in 
M. graeffer to the distal margin bordering the fingers (see Milne-Edwards’s 
figure of both, loc. cit.). I give outlines from photographs of chelipeds of 
3 and @ specimens of M. graeffer. 
Alcock’s treatment of MZ. inermis as a synonym of MZ. convexus appears to 

me to be open to question. ‘The two species agree in the length of the eye- 
stalks as well as in many other ways, but Milne-Edwards’s text and figure 
both describe A/. inermis as having only two antero-lateral teeth on the 

carapace ; the difference in subterminal meral spines of walking-legs and 

in pilosity of the inner surface of the hand have been noted above, and 
a comparison of the figures of Milne-Edwards and Stimpson suggests 
various points of difference in carapace form. 

I find also that Rathbun (1906, p. $84), in recording M. inermis from 

the Hawaiian Islands, states very definitely her view that it is quite another 

species from M/Z, convexus. 
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Fig. 5. 

Macrophthalmus graeffet. 

a. Right cheliped, ¢ 412: outer surface, setee removed from gape of fingers. 

b. Left cheliped, ¢ 412: inner surface. 

ce. Right cheliped, 9 ov. 414: outer surface. 

d. Left cheliped, 2 ov. 414: inner surface. 

(Each division of the enlarged scale represents 1 mm.) 

63. MacrRoPHTHALMUS DEPRESSUS, Rippell, 1830. See Alcock, 1900, p. 380. 

Macrophthalmus depressus, Nobili, 1906, p. 318. 

Macrophthalmus depressus, Nobili, 1907, p. 155. 

Locality. Station I. B, 1 g§ [418], 1 ¢ [419]. 
Remarks. The female is non-ovigerous, but probably adult, C.]. 10 mm. ; 

the male also is probably adult, C.]. 11 mm. 

Family GRAPSID. 

Genus Mretorocrarsus, H. Milne-Edwards, 1853. 

64, Meropograpsus mEssor (Morskal, 1775). See Alcock, 1900, p. 397. 
Metopograpsus messor, Nobili, 1906, p. 320. 
Metopograpsus thukuhar, Stimpson *, 1907, p. 114, and synonymy. 

Metopograpsus messor, var. frontalis, Miers, 1880, p. 311. 

* Stimpson includes a reference to “ Metopograpsus thukuhar Milne Edwards, Mélanges - 

Carcinologiques, p. 131.” Ido not know the latter publication under the title given, but 

interna] evidence shows that the reference is equivalent to H. Milne-Edwards, 1853, p. 165, 
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Locahties. Station I. A, 1 g [420], 2 2 [421, 422]; Station I. B, 1g 
[423], 3 2 [424-496]; Station I.E, 3 g [427-429], 1 ? [430]. 
Remarks. Miers observed ‘“‘ some variation in the width of the front in this 

species,” and one of the characters of his var. frontalis is its wide front, this 

being “almost three and a half times the length of the upper orbital margin.’ 

I give, therefore, the following measurements and ratios :— 

4249, 4252. 4269. 4219. 4802. 4220. | 4274. 4236. 4289. 429g. 4206. 

G -COGaRe EB OROSERABEHaabA 1175 «#41675 17:0 185 20°25 21-0 100 165 21:0 23:0 270mm. 

BOM eee nieces seis 16:0 22:0 230 245 26°25 28:0 140 21:25 26°75 29:25 350mm, 
Mrontallbryecsesassacasssee 10:0 1425 150 160 17:0 175 SS so Lio 19250 22.0mams 

Major diameter orbit... 3°5 4:5 4:5 475, 5:25 5:5 30 4:5 575 855 6-5 mm, 

Diam. orb.+frontal b. .. "39 “31 30 "30 “31 “31 “4 33 33 28 30 

It will be noted that the ratio greatest diameter of orbit+frontal breadth 

is less in the larger forms. In specimen 429 the ratio is as in var. frontalis, 
but the margin of the front has the characteristically sinuous. form and not 

the straight character of var. frontalis. 

Family PALICIDA. 

Genus Pattous, Philippi, 1838. 

65. Paticus waiter (Mers, 1884). See Alcock, 1900, p. 453. 

Palicus Whitei, Alcock, loc. cit. 
Palicus whitei, Rathbun, 1911, p. 240. 

Locality. Station II., 1 ¢ ovig. [431]. 

Remarks. C.l.14 mm. Although this species is easily separated from the 

allied jukesii of White by the character of the walking-legs and by other 

characters also, it should not be overlooked that there is indeed a crest or 

carina on the upper border of the carpopodites and propodites of the first 

three pairs of walking-legs, though, of course, of very slight dimensions as 

compared with that in P. jukesii; Alcock appears rather to overlook this 

point. 

Miers’s figure (Miers, 1884, pl. 49. fig. C) gives an excellent idea of the 

present specimen. 

A good account and drawings of P. white: are given by Calman (Calman, 

1900, p. 31, pl. 2. figs. 14-19). 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 37 



A474 MARINE BIOLOGY OF THE SUDANESE RED SEA. 

EXPLANATION OF THE PLATES. 

PLATE 42, 

Fig. 1. Chlorodopsis arabica, n. sp. specimen (g 204). x 5. Text, p. 450. 

la Do. do. Ventral view of anterior region of same specimen. X 5. 

iG, Do. do. Abdomen of same specimen. xX 6. 

PLATE 43. 

g.1. Xantho hydrophilus (Herbst, 1790). Walking-leg, enlarged. Text, p. 444. 

2. Chlorodopsis arabica, n. sp. First pair of abdominal appendages of ¢ specimen 

(go 204). x 6%. Text, p. 450. 

3a. Chlorodopsis spinipes (Heller, 1861). Left chela ¢ (d 222, Cl. 525 mm.), outer 

surface. X62 (actual length lower border 5°5 mm.). 

Text, p. 455. @ 

a Q 

36. Do. do. Right chela of same specimen, outer surface. X 63 

(actual length lower border 5:75 mm.). 

3G. Do do. Left chela 9 (Q ovig. 218, C.l. 5 mm.), outer surface. 

x 62 (actual length lower border 5 mm.). 

3 d. Chlorodopsis spinipes (Heller, 1861). Right chela of same specimen, outer surface. 

x 64 (actual length lower border 5°5 mm.). 

4a. Chlorodopsis arabica, nu. sp. Left chela ¢ (d 203, Cl. 85 mm.), outer surface, 
x 62 (actual length lower border 9'5mm.). Text, 

p. 450. 

46. Do. do. Right chela of same specimen, outer surface. X 63 

(actual length lower border 9 mm.). 

Ac. Do. do. Left chela of 2 specimen (Q 211, O.l. 75 mm.), 

outer surface. xX 7 (actual length lower border 

65 mm.). 

Ad. Do. do. Right chela of same specimen, outer surface. X 7 

(actual length lower border 6°5 mm.). 

PLATE 44 

Fig.1. Lupa alcocki (Nob., 1905). 3. X 33. Text, p. 438. 

la. Do. do. Ventral view of anterior region of same specimen. 

es x 10. 

16. Do. do. Anterior view of antero-ventral region of same. 

specimen. X 10. 

Ibe Do do. Abdomen of same specimen.  X 4. 

2, Herbstia corniculata, Klunz., 1906. Lefthand g. x10. Text, p. 401. 

3. Cyphocarcinus minutus, A. M.-Edw., 1868. © 42, side view. x 113. Text, 

p. 485, 
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PLATE 45. 

Fig, 1. Caphyra monticellit, Nob., 1901. Specimen 48. x 5. Text, p. 487. 

Ka, Wor do. Ventral view of anterior region of same specimen. xX 11. 
2. Inthocheira integra (Miers, 1884). Ovig. 9 383 showing sharply turned down front 

etc. x12. Text, p. 464. 

3. Ostracotheres cynthia, Nob., 1905. 3 390. x 53. Text, p. 465. 

5d. Do. do. Ventral view of anterior region of same specimen. x 8. 

3 Ob. Do. do. Abdomen of same specimen. X 53. 

4. Ophthalmias curvirostris (A. M.-Kdw., 1865). External maxillipedes (Q ovig. 41, 
C.1. excluding rostral horns 23 mm.). x53. Text, p. 431. 

5. Ophthalmias cervicornis (Herbst, 1803), External maxillipedes (9 orig. from Cheval 
Paar, Gulf of Manaar, C.l. excluding rostral horns 39 mm.). x 33. Text, p. 432. 
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Reports on the Marine Bronoay of the Supannse Rep Sxa, from Collec- 

tions made by Cyrit Crossntanp, M.A., D.Se., F.L.S.—X XII. The 

Fisoes. By Rurn C. Bamper, M.Se. (Liverpool). (Communicated 
by Prof. W. A. Herpman, F.R.S., F.L.S.) 

[PLATE 46. | 

[Read 4th February, 1915. ] 

Tue fishes collected by Dr. Crossland from the western coast of the Red Sea, 

particularly from the vicinities of Suakim and Suez, comprise 238 specimens 

belonging to 91 species, two of which are new to science. One of these is 
the type of a new family of Hels. Most of the species are typical Red Sea 
forms, but several have not been recorded previously from that region. 

The collection was sent by Dr. Crossland to the Zoolozy Department of 
the University of Liverpool, and was entrusted to me by Professor Herdman 
for investigation. 

The greater part of the work was done in the Zoological Laboratory at 
Liverpool; but a few specimens that presented special difficulty were taken 
to the British Museum (Natural History), where Mr. Tate Regan gave me 
every facility for making use of the collection under his charge, and 

supervised my work. 

When the locality is not stated, it may be taken to be the western shores 
of the Red Sea between Suez and Suakim. 

Most of the fishes of this collection are in the Zoological Museum of the 
University of Liverpool; but a few, including the types of the two new 
species, are in the Natural History Museum (South Kensington). 

CARCHARIID A. 

1. CARCHARIAS BLEEKERI, Duméril. 

TORPEDINUDE. (> DEC a@ ex: 

2, ToRPEDO PANTHERA, [tiipp. 

3, ToRPEDO SINUS-PERSICI, Duméril. 

RHINOBATID/. 

4. RHINOBATUS GRANULATUS, Cuv. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI, 38 
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TRYGONID. 

5. TRYGON UARNAK (Forsk.). 

6. TRYGON SEPHEN (Jorsk.). 

MYLIOBATID A. 

7. A®TOBATIS NARINARI (Huphr.). 

CLUPEID. 

8. CLUPEA MOLUCCENSIS (Bleek.). 

9, ENGRAULIS BOELAMA (forsk.). 

PLOTOSID &. 

10. PLorosus ANGUILLARIS (Bloch). 

MURAINID A. 

11. GyMNoOTHORAX HEPATICA ([itipp.). 

NEENCHELIDA, fam. nov. 

Dorsal and anal fins continuous with the reduced caudal; pectorals 

present. Body naked ; vent remote from head. Mouth with lateral cleft 

extending a short distance behind eye ; maxillary articulated with ethmoid 

at a considerable distance behind end of snout, which is not much produced ; 

teeth subconical, pointed, uniserial, well developed in jaws and on vomer. 

Nostrils lateral. Gill-openings separated. Pharyngeal openings of branchial 

clefts restricted. Pharyngeals oblong or ovate, covered with small teeth. 

Frontals ankylosed to form a single bone. Suspensorium vertical. Palato- 

pterygoid an elongated lamina. Caudal vertebrae without lateral transverse 

processes. 
This family seems to be closely allied to the Mureenesocide as defined by 

Regan (“Classification of Order Apodes,” Ann. Mag. Nat. Hist. (8) vol. x. 

1912), but differs in the small pharyngeal openings of the branchial clefts. 

The latter character suggests affinity with the Mureenide, which differ 

notably in the structure of the pharyngeals, the paired frontals, and the 

vestigial palato-pterygoids. The lateral line also differs from that of the 

Murenide, consisting of long exposed tubules as in the Congridz and 

Murenesocidee, 
: 



RUTH C. BAMBER—FISHES. A479 

NEENCHELYS, gen. nov. 

Form elongate, subcylindrical. Snout subconical. Nostrils lateral ; 
posterior a long narrow slit in front of eye ; anterior tubular. Giull-openings 
small, widely separated. Teeth few, spaced, slender, and acute. Dorsal 

fin beginning a short distance behind the gill-opening ; origin of anal just 
behind the vent ; pectorals small. 

12. NEENCHELYS MICROTRETUS, n. sp. (Plate 46. fig. 3.) 

Tail 12 as long as rest of fish. Depth of body nearly } length of head 
(to gill-opening), which is nearly } length of fish. Cleft of mouth extends 

behind eye for a distance equal to diameter of eye, which is small, about 
length of snout. Vertical fins low; origin of dorsal as far from gill- 
opening as latter is from angle of mouth. Pectorals narrow, few-rayed, 
shorter than snout. Coloration uniform (in spirit). 

A single specimen, 185 mm. in total length, from Suez. 

ECHELIDA. 

13. Muranicatuys scHuLTzi1, Bleek, 

POKCILIID &. 

14, CYPRINODON DisPaR (Riipp.). 

BELONID. 

15. BELONE SCHISMATORHYNCHUS, Bleek. 

HEMIRAMPHIDA. 

16. HeMIRAMPHUS DUSSUMIERIL, Cuv. & Val. 

FISTULARHD. 

17. FIsTULARIA SERRATA, Cuv. 

SYNGNATHID A. 

18. CoRYYHOICHTHYS FASCIATUS (Gray). 

One specimen, differing from the description given by Kaup ( Lopho- 
branchii,’ p. 25) in having the median crest on the snout undenticulated, and 

in having the dorsal fin on 6 rings instead of 5. 

19. MIcROGNATHUS BREVIROSTRIS (Riipp.). 
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20. HALICAMPUS MACRORHYNCHUS, n. sp. (Plate 46. fig. 4.) 

Male unknown and position of brood-pouch therefore uncertain, but 
agreeing in all other respects with Duncker’s diagnosis of the genus 
Halicampus (Jahrb. Hamburg. Wissensch. Anst. xxix. 1912, p. 236). 

Similar in form to Halicampus koilomatodon, Bleek., differing notably as 
follows :— 

(1) Snout much longer, 12 rest of head. 

(2) Rings fewer, 14+ 27. 
(3) Dorsal fin with 18 rays on 1+3 rings. 

(4) Keels of scutes mostly entire or incompletely divided into two; 
not definitely serrated. 

A single specimen, 2, 112 mm. in length, from Suez. 

21. DorRYRHAMPHUS EXCISUS, Kaup. 

22. HIPPOCAMPUS GUTTULATUS, Cuv. 

23. HIPPOCAMPUS HISTRIX, Kawp. 

HOLOCENTRID. 

24, HoLOCENTRUS RUBER (Forsh.). 

SERRANID. 

25. HPINEPHELUS HEMISTICTUS (Adpp.). 

26. EPINEPHELUS TAUVINA (forsk.). 

27. PsHUDOCHROMIS OLIVACEUS, Riipp. 

CHILODIPTERID ©. 

28. APOGON ANNULARIS, fiipp. 

29. APoGoN AURITUS (Cuv. § Val.). 

30. APOGON VARIEGATUS (Val.). 

CARANGIDAL. 

31. CARANX ARMATUS (Forsk.). 

32. CARANX BLEEKERI, Klunz. 

LUTIANIDA. 

33. LuTIANUS GIBBUS (Forsk.). 

34. Lurranus Bonar (forsk.). 

A single specimen, with the two white spots at base of dorsal very distinct. 
Giinther (Cat. Fishes, vol. i. p. 191) says these spots disappear after death. 
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35. LUTIANUS QUINQUELINEARIS (Bloch). 

36. CasIo LUNARIS, Cuv. § Val. 

POMADASID Ai. 

37. PLECTORHYNCHUS GATERINA (orsk.). 

MULLIDA. 

38. UPENEUS BARBERINUS (Lacep.). 

LETHRINID A. 

39. LETHRINUS MAHSENA (Porsk.). 

40. PAGRUS SPINIFER (Forsk.). 

SPARID 4. 

41. CHRYSOPHRYS BIFASCIATA (/orsk.). 

CHATODONTIDA. 

42. CHZTODON AURIGA, Forsk. 

Seven specimens, forming a complete series from C. setifer, Bloch, with a 
distinct black spot on soft dorsal, to C. auriga, Forskal, with no trace of a spot. 

The intensity of the spot is not correlated with the size of the fish. 

43. CH&HTODON FaAsciaTus, Forsk. 

44, CH&TODON MESOLEUCUS, Forsk. 

45. HENIOCHUS ACUMINATUS (Linn.). 

46. HOLACANTHUS ASFUR (forsk.). 

POMACENTRID A. 

47. DASCYLLUS ARUANUS (Linn.). 

48, DascyLLUs MARGINATUS (fiipp.). 

49, POMACENTRUS CYANOSTIGMA (fipp.). 

50. PoMACENTRUS TRIPUNCTATUS, Cuv. 5 Val. 

LABRIDA. 

Or = . JULIS LUNARIS (Linn.). 

. CHEILINUS TRILOBATUS, Lacep. Gr bo 

, 
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53. CHEILINUS RHODOCHROUS, Guinth. 

Three specimens, which differ from those in the British Museum in having 
a double dark band passing from the middle of the posterior margin of the eye 
to the base of the caudal and ending in a black spot on the caudal peduncle. 
A dark spot also present on the lateral line above the pectorals. 

SCARID Zi. 

54, PSEUDOSCARUS HARID, Forsk. 

55. PSEUDOSCARUS NIGER, Jttipp. 

MUGILID. 

56. Mucit cunnestus, Cuv. & Val. 

57. Muain smirui, Giinther. 

A single specimen, agreeing fairly well with examples in the British 
Museum from Socotra and Natal. The species was originally described from 

the Cape. 

ATHERINID A. 

58. ATHERINA PINGUIS, Lacep. 

SIGANID A. 

59. SIGANUS STELLATUS, Forsk. 

A single specimen, with 14 dorsal and 8 anal spines, one in excess of the 

number usually found in the genus. 

60. SIGANUS NEBULOSA (Q. § G.). 

61. SIGANUS RIVULATUS, Forsk. 

TEUTHIDIDA. 

62. TEUTHIS MATOIDES (Cuv. & Val.). 

63. TEUTHIS GUENTHERI, Jenk. 

(Bull. U.S. Fish. Comm, xxii. 1902, p. 477, fig. 29.) 

A single specimen, agreeing exactly with J. matoides, except for the 
marking on dorsal fin—probably the same species. 

64. ZEBRASOMA RUPPELLII (Benn.). | 

‘wo specimens, one in spirit and one dried skin, differing from Riippell’s 
and Giinther’s descriptions in having 4 spines in the dorsal fin. Riippell’s 
specimen in the British Museum has 4 spines, but the first is very small and- 

was probably overlooked. 
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GOBIIDA. 

65. GOBIUS ECHINOCEPHALUS, Riipp. 

Thirteen small specimens, differing from Riippell’s and Giinther’s descrip- 
tions in having a pair of small but well-defined canines in the lower jaw. 
Canines are present in Riippell’s specimens in the British Museum. 

66. GOBIODON RETICULATUS, Guinth. 5 Playf. 

67. GOBIODON CITRINUS (Léipp.). 

68. GOBIODON CERAMENSIS (Bleek.). 

69. ASTERROPTERYX SEMIPUNCTATOS, Riipp. 

BLENNIIDA. 

70. PETROSCIRTES ANCYLODON, Riipp. (Plate 46. fig. 2.) 

(N. Witb., Fische, p. 1, Taf. i. fig. 1.) 

As our specimen differs in some particulars from Riippell’s description, 
it will be well to give the characters in full. 

Height of body 4, length of head 32 in total length (without caudal). 
Diameter of eye 4} in head, almost equal to interorbital width. Snout 
moderate ; cleft of mouth extending a short distance behind anterior margin 
of eye. Canine teeth very large in lower jaw, small in upper. A pair of 
small barbels present on chin and simple paired tentacles on supraorbital 
margin, occiput, and above gill-openings. Dorsal 30, undivided, highest 

anteriorly ; last ray attached by a membrane to caudal peduncle anterior 

to base of caudal rays. Anal 19. Caudal rounded. Pectoral shorter than 
head, not extending to origin of anal. 

Colour in spirit hght brown; back with six irregular dark brown cross- 
bars extending on to dorsal and anal fins. Caudal with opaque white 
margin. 

A single specimen from Suez, 8°5 cm. in length, differing from Riippell’s 
description and figure in the presence of tentacles on occiput and above 
gill-openings, barbels on chin, and opaque white margin to caudal. 

71. PETROSCIRTES MITRATUS, Riipp. 

72. PETROSCIRTES MEKRANENSIS, Regan. 

(““ Fishes of Persian Gulf,” Journ. Bomb. Nat. Hist. Soc. xvi. 1905.) 

A single specimen from Suez, differing from the type in the shape of the 

erest, which is bilobed, probably due to injury during life, — 
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73. SALARIAS FRONTALIS (Hhrenb.), Cuv. § Val. (Plate 46. fig. 1.) 

(Hist. Nat. des Poiss. xi. p. 828, 1836.) ; 

Depth of body nearly equal to length of head, which is about 4 in total 
length (without caudal). Diameter of eye 33 in head and 13 times the 

interorbital width. Forehead projecting beyond the snout; cleft of mouth 
extending to below posterior margin of eye. Canine teeth present. Anterior 
nostrils with a pair of well-developed simple tentacles, which arise at a short 

distance from the orbital margin in front of the middle of the eye. No 

supraorbital or occipital tentacles. No occipital crest. Dorsal 12/19, highest 
posteriorly, the longest rays equal to height of body below them; margin 
straight, without notch ; last ray attached by a membrane to the caudal 

pedunele anterior to the procurrent caudal rays. Anal 22. Caudal rounded, 

but with one ray on both dorsal and ventral borders produced. Pectoral ” 
shorter than head, not extending to origin of anal. 

A single specimen, 6°5 cm. in length, from Suakim. 

This species agrees in most characters with Salarias melanosoma, Regan, 
from Christmas Island, and Salarias anomalus, Regan {, from the Persian 

Gulf, but both of these have the dorsal fin notched. 

Giinther t includes Salarias frontalis in the synonymy of Salarias fuscus 
with a query, but it is quite distinct from that species. 

74. SALARIAS QUADRIPINNIS, Riipp. 

CONGROGADID A. 

75. HALIoPHIS GuTTATUS, Ripp. 

SCORPAINTD At. 

76. SEBASTES POLYLEPIS, Bleek. 

77. SCORPHNA LONGICORNIS, Ginth. § Playf. 

(Fishes of Zanzibar, p. 47, pl. 8. fig. 1, 1866.) 

78. Prerois MILES (Benn.). 

79. SYNANCEIA VERRUCOSA, Schnerd. 

PLATYCEPHALIDA. 

80. PLATYCEPHALUS INDICUS (Linn.). 

* Proc. Zool. Soc. 1909, p. 406, pl. 66. fig. 5. 

_ + Journ. Bombay Nat. Hist. Soc. vol. xvi. 1908, p. 327, pl. 2. fig. 4. 

¢ Cat. Fish. vol. iii. p. 245. 
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ECHENEIDIDAL. 

$81. ECHENEIS REMORA, Linn. 

$2. HCHENEIS NAUCRATES, Linn. 

A single specimen from Suez, with irregular dark blotches on the sides 

instead of the more usual longitudinal band. 

BOTHID A. 

83. PLATOPHRYS PANTHERINUS (L[iipp.). 

84. Scmoprs paecitura (Bleek.). 

BALISTID &. 

85. BauisTEs Fuscus, Schned. 

86. BALISTES FLAVIMARGINATUS, Riipp. 

87. BatisTEs ASSASI, Horsk. 

MONACANTHID. 

88. MonacaNTHUS SETIFER, Benn. 

TETRODONTID AL. 

89. TETRODON IMMACULATUS, Schneid. 

90. TETRODON STELLATUS, Schneid. 

91. TETRODON HISPIDUS, Linn. 

A single specimen, with blackish longitudinal lines on the abdomen and 

with five black subvertical blotches on each side of abdomen, thus combining 

the complete markings of both Giinther’s varieties (Cat. Fish. vol. vit. 

pale). 

EXPLANATION OF PLATE 46. 

Fig. 1. Salarias frontalis, Cuv. & Val. Nat. size. 

2. Petroscirtes ancylodon, Riippeil. Nat. size. 

3. Neenchelys microtretus, n. sp. Nat. size. 

4, Halicampus macrorhynchus, n. sp. Nat. size. 

‘s 
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[Synonyms and native names are printed in ¢talics. A star * denotes the 

first publication of a name. | 

Acacia tortilis, Hayne, mentioned, 276. 

Acamarctus chrenbergi, Keller, 590, 596. 

flabelliformis, Kedler, 590, 396. 

neritina, Aud., 135. 

prismatica, Gray, 135. 

Acanthella aurantiaca, Keller, 356, 590, 

396; mentioned, 290, 382. 

aurantiaca, Dendy, 356. 

Acanthochites Nierstraszi, Sykes *, 32. 

penicillatus, Desh., 33; mentioned, 52. 

Acanthodoris pilosa (Miill.) Gray, men- 

tioned, 106. 

Acanthopleura spinigera, Sowerby, 34. 

Acanthonyx, Zati., 430. 

consobrinus, A. M.-Ldw., 480; men- 

tioned, 451. 

consohrinus, Pauls., 408, 480; men- 

tioned, 431. 

elongatus, Miers, 408, 430; distrib., 

410, 420, 481. 

Acanthoxifer, Dendy, mentioned, 329, 330. 
Acarmarchis Jolloisit, Aud., 132. 

Bertholleti, Aud., 138. 

Acarnus wolfgangi, Keller, 389, 396. 

Actzea, de Haan, 446. 

bella (Dana), 413. 
caleulosa (H. M.-Edw.), 414. 
fossulata (Girard) Nob., 447; distrib., 

414, 421. 
garetti, Rathbun, 446; distrib ,413, 421. 

oranulata (Aud. § Sav.), 447; distrib., 

414, 421. 
—— var. carcharias (Wh.), 414. 

hellerii, A. M.-Ldw., 413. 

Acta hirsutissima (Riipp.), MNob., 446; 

distrib., 413, 421. 
kxvaussi, Heller, 4138, 

nodulosa, Wh., 418. 

peroni, H. MW.-Edw., 446. 

pisigera, Vob., 418. 

polyacantha (Heller) Nob. 446; dis- 

trib., 413, 421. 

& A. peronii possibly identical, 408. 

pura, Stimp., 447. 

rufopunctata (H. M.-Edw.), 4138. 

var. retusa, Wob., 446. 

sabeea, Nob., 413. 

speciosa (Dana), 413. 

spinosissima, Borrad., 446. 

tomentosa (H, M.-Edw.) Nob., 446; 

distrib., 413, 421. 

Actinometra, Miill., mentioned, 44. 

Actumnus, Dana, 458. 

bonnieri, Nod., 459; distrib., 415, 421. 

globulus, Heller, 414. 

obesus, Dana, 415. 

setifer (de Haan), 415; new to Red 
Sea, 407. 

var., 410. 

—— var. amirantensis, Rathbun, 416. 

—— var. setifer (de Haan), 415. 
var. tomentosus, Dana, 415, 458; 

distrib., 415, 421. 
tomentosus, dle., 458, 459. 

Bluropus villosus, Trin., 276; mentioned, 
2705. 

Molidiella ovientalis, Bergh, 95; men- 

tioned, 87, 96. 

og) 
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Aetea, Lam., mentioned, 239. 

Crosslandi, Waters *, 253 ; mentioned, 

250. 

lingulata, Busk, mentioned, 253. 

lepadiformis, Waters, mentioned, 253, 

255. 

recta, Hincks, 129; mentioned, 177. 

truncata, Lands., mentioned, 293. 

Aétobatis narinari (Luphr.) Miill. § Henle, 

478. 

Africa, West, Crustacea, 409-416. 

Ageratopsis frauenfeldi (eller), 415. 

eranulatus, A. M.-Edw., 413. 

Aleyonarians of the Sudanese Red Sea, by 

Prof. J. Arthur Thomson and Mr. James 

M. McQueen, 48-75. 

Provisional List of, 73. 

Alcyonella, Zam., mentioned, 240. 

Alcyonidium, Zam., mentioned, 125, 141, 

238, 240, 246. 

albidum, Alder, mentioned, 240. 

duplex, Prowho, mentioned, 240. 

Aleyonium aurum, Gray, 74. 

brachyclados, Ehrenb., mentioned, 52. 

brachyclados, Klunz., 73. 

digitulatum, Klunz., mentioned, 52, 

73. 
elegantissimum, May, 74. 

fulvum, Forsk., 73. 

elobuliferum, Klunz., meutioned, 52, 
ro 

fo. 

gyrosum, Klunz., 73. 
leptoclados, Klunz., 73. 

pachyclados, Klunz., mentioned, 52, 

73. 
pauciflorum, Ehrenb., 74. 

polydactylum, Dana, 73. 

polydactylum, Ehrenbd., 74. 

rubiformis, Ehrenb., 74. 

spherophorum, Lhrenb., 52; men- 

tioned, 48, 73. 

Alemo, Wright, mentioned, 399. 

seychellensis, Wright, 303; mentioned, 

399. 
Algee fruiting in Isle of Man, 403. 

of the Sudanese Red Sea, by R. J. 

Harvey Gibson, 76-80; suppl. with M. 

Knicht, 401-405. 
Alysidium, Busk, mentioned, 131. 

Lafontii, Awd., mentioned, 180, 239. 

parasiticum, Bush, 182, 

Amathia, Zam., mentioned, 238, 240, 242, 

245, 246. 

bicornis, Tenitson-Woods, mentioned, 

243 ftnote. 

biseriata, Avawss, mentioned, 245 

ftnote. 

brasiliensis, Busk, mentioned, 242, 

243. 
Brongniartii, Avrkp., mentioned, 243, 

249, 
connexa, Busk, 245. 

convoluta, ZLam., mentioned, 242, 

243. 
cornuta, Zam., mentioned, 245. 

ftnote. 

distans, Busk, u:entioned, 242 ftnote, 

243, 255. 

lendigera (Linn.) Lame., mentioned, 

942, 249; 242 ftnote, 243. 

obliqua, MacG., mentioned, 243 

ftnote. 

pinnata, Avrkp., mentioned, 243. 

plumosa, MacG., mentioned, 242, 

243. 
semiconvoluta, Lama., mentioned, 242, 

243, 255. 
spiralis, Lamz., mentioned, 243. 

tortuosa, Busk, = convoluta, Lam.,. 

249, 
tortuosa, Tenrson- Woods, 245; men- 

tioned, 232, 255. 

Vidovici, Helier, mentioned, 242. 

ftnote, 245. 

Wilsoni, Avriip., mentioned, 242. 

Woodsii, Goldstein, mentioned, 243. 

Ammothea thyrsoides, Hhrenb., 56, 74. 

Amorphina isthmica, Keller, 388, 395. 

Amphiblestium bursaium, McG., 159. 

Amphoriscidee, 192, 385, 592. 

Amphoriscus, Hueck., mentioned, 197. 

Anacanthea, Row*, 329, 559, 595; men- 

tioned, 289. 

nivea, Ztow*, 329, 389, 395, 400; 

mentioned, 289; fig., 331. 

Anarthropora horrida, Awip., mentioned, 

172, 178. 

Angasiella Edwardsii, Crosse, mentioned, 

99. 
Anguinella, ». Ben., mentioned, 241. 

Anomura, Report of, by W. Riddell, 260-— 

264. 
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Antedon imparipinna, Carpenter, 46. 

_marginata, Carpenter, 45. 

palmata, Miller, 47. 

parvicirra, Carpenter, 45. 

Savignyi, Miller, 47. 

serripinna, Carpenter, 44. 

Antedonide, 44. 

Anthelia fuliginosa, Lhrenb., 75. 

olauca, hrenb., 75. 

strumosa, Lhrenb., 73. 

Antherochalina quercifolia, Keller, 389, 

395. 
Aplysiidz, mentioned, 9. 

Aplysilla lacunosa, Keller, 390, 396. 

Aplysillide, 290, 359, 390, 396. 
Aplysina inflata, Carter, 374, 382, 391, 

397 ; mentioned, 290, 374, 375. 

enflata, Lendenf., 374. 

mollis, Row*, 376, 391, 397, 400; 

mentioned, 290. 

preetensa, Row *, 374, 391, 397, 399; 

mentioned, 290. 

purpurea, Carter, 377, 391, 397; men- 

tioned, 290, 382. 

purpurea, Dendy, 377. 

reticulata, Lendenf., 375, 391, 397; 

mentioned, 290, 382. 

Apogon annularis, Riipp., 480. 

auritus (Cuv. § Val.), 480. 

variegatus ( Val.), 480. 

Arachnoidea, Moore, mentioned, 241. 

Arachnidium, Hincks, mentioned, 

241. 

Arcania septemspinosa (Faér.), 410. 

Archias sexdentatus, Pauls., 412. 

Archidorididee, 113. 

Archidoris, Bergh, mentioned, 113. 

Arenochalina arabica, Keller, 389, 

395. 

Artacheea clavata, Eliot, 116; mentioned, 

87. 
rubida, Bergh, 116; mentioned, 86, 

118. 
verrucosa, Eliot*, 116; mentioned, 

86, 87. 
Ascaltis canariensis, Haeck., 184. 

compacta, Schuffner, 184. 

Ascetta coriacea, Haeck., 184. 

primordialis, Haeck., 184. 

Aschoriza, Fewkes, mentioned, 240. 

Ascopodaria gracilis, Kirkp., 251. 

Ascothamnion intricata, Avutz., mentioned, 

244, 
trinitatis, Sond., mentioned, 244. 

Asellidee, 224. 

Asellota, 224. 

Asellus, Geoffroy, mentioned, 224. 

Asexual Organs in the Isle of Man Algeze, 

403, 

Asteronotus, Bergh, mentioned, 113. 

Asteronotus, Zhrenb., 114; mentioned, 

114, 116. 

cespitosus, von Hasselt, 114; men- 

tioned, 116. 

Hemprichi, Ehrenb., 114, 116; men- 

tioned, 87. 

Mabilla, Bergh, 114. 

Asterropteryx semipunctatus, Riipp., 483. 

Astromonaxonellida, 288. 

Astrophora, Deeke, 288; mentioned, 287, 

288. 
Astrotetraxonida, 288, 289, 292, 293, 304, 

385, 393. 
Atelecyclide, summary, 417. 

Atergatis, de Haan, 443. 

Jloridus (Linn.), 413. 

granulatus, de Man, 413. 

oeyroé (Herbst), 413. 

roseus (Riipp.) de Haan, 443 ; distrib., 

413, 421. 

Athecata, 81. 

Atherina pinguis, Lacép., 482. 

Atherinide, 482. 

Aulocystis grayi, Bowerb., 292, 380, 393. 

zitteli, Marsh § Mayer, 292, 385, 398 ; 

mentioned, 582. 

Avenella, Daizell, mentioned, 238, 240. 

Aviculidee, 285. 

Avrainvillea lacerata, J. Ag., 77. 
f. robustior, Burt., 402. 

f. typica, Part., 402. 

papuana, G. Murr. § Boodle, 77. 

Axifera, 75. 
Axinella donnant, Dendy, 357. 

pumila, Keller, 389, 396. 

Axinellidee, 290, 354, 390, 396; mentioned, 

329. 

Axinissa = seq. 
Axinyssa, Lendenf., mentioned, 332. 

gravieri, Topsent, 390, 396. 

Axosuberites fauroti,  Topsent, 386, 

398. 
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Balistes, Zinn., mentioned, 107. 

assasi, Forsk., 485. 

flavimarginatus, Riipp., 485. 

fuscus, Schnerd., 485. 

Balistidee, 485. 

Barentsia, Sars, mentioned, 252. 

cernua (Pallas), mentioned, 252. 

discreta, Waters, mentioned, 251. 

echinata, Sars, mentioned, 252. 

gracilis (Sars), 251, 255; mentioned, 

252, 255. 

ramosa, Robertson, mentioned, 252. 

Barrier Reefs, formation of, 271. 

Beacon Island, Crustacea, 419. 

Beania intermedia, Hincks, 137. 

entermedia, MacG., 137. 

mirabilis, Johnst., mentioned, 239. 

Belone schismatorhynchus, Bleek., 479. 
Bibliography of Red Sea Crustacea, 423- 

426. 

Bicellaria, Blaznv., mentioned, 136. 

ciliata (Linn.) Blainv., 185; men- 

tioned, 136. 

grandis, Busk, mentioned, 135. 

robusta, MacG., mentioned, 186 

137. 

tuba, Busk, mentioned, 135, 136. 

uniserialis, Hincks, mentioned, 136. 

Biflustra delicatula, Busk, mentioned, 

138. 

Savartii, Smitt, 138. 

Blenniide, 483. 

Bornella, Gray, mentioned, 93. 

Bothidee, 485. 

Bougainvilliida, 81. 

Bowerbankia, Farre, mentioned, 238, 240, 

244, 245, 246. 

bisertalis, Hinclis, 244; mentioned, 

244, 

caudata, Hincks, mentioned, 248, 249. 

imbricata, Adams, 248; mentioned, 

245, 249, 250, 255. 
wmbricata, Hincks, 248. 

minutissima, Jullien, mentioned, 248. 

pustulosa, Soland., mentioned, 245, 

248, 249, 250. 

Brachygnatha, 430; list, 410; summary, 

417. 

Brachynotus harpax, Hily., 416. 

Brachyrhyncha, 437 ; list, 411; summary, 

417. 

? 

Brachyura, in Sudanese Red Sea, by Hh. 

Douglas Laurie, 407-474; new to Red 

Sea, 407. 
Bryopsis implexa, De Not., 402. 

var. elegans, Hauck, 402. 

plumosa, Avitz., 78. 

Bryozoa, from the Sudanese Red Sea, by 
A. W. Waters. Part I. Cheilostomata, 

123-181; II. Cyclostomata, Ctenosto- 

mata, and Endoprocta, 21-256. 

Bud, veget., of Hypnea, 405. 

Bugula, Linn., mentioned, 136. 

avicularia, Zinn., 185; mentioned, 

136. 
bicornis, Busk, mentioned, 132, 155. 

calathus, Norman, mentioned, 136. 

cucullata, Busk, mentioned, 137. 

cucullata, Verrill, mentioned, 136, 

137. 
dentata, Zama’, mentioned, 136, 137. 

ditrupa, Busk, mentioned, 156. 
nurabilis, Busk, mentioned, 137. 

Murrayana, Johnst., mentioned, 136. 

neritina, Linn., 185, 177; mentioned, 

135, 136, 137. 

var. minima, Waters *, 156, 

178. 

neritina, Calvet, 135. 

neritina, Waters, 136. 

reticulata, var. unicornis, Busk, 137. 

robusta, MacG., mentioned, 137. 

Sabatieri, Calvet, mentioned, 136. 

versicolor, Busk, mentioned, 137. 

Buskia, Ald., mentioned, 241, 246. 

nitens, A/d., mentioned, 241. 

setigera, Hincks, mentioned, 241. 

socialis, Hinchs, 249; mentioned, 258, 

941, 246. 

Caberea Borgii, Aud., mentioned, 134. 

Darwinii, Busk, mentioned, 154. 

Delilii, Awd., mentioned, 134. 

Cacochalina calyx, Keller, 589, 395. 

maculata, Keller, 389, 395. 

Cacospongia cavernosa (L’sper) O. Schmidt, 

377, 891, 897 ; mentioned, 290, 582. 

Cecidothea, Packard, mentioned, 224. 

Ceenobita, Latr., 262. 

rugosus, Milne-Ldw., 262. 

Cexsio lunaris, Cuv. § Val., 481. 
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Calappa, Fabr., 427. 

gallus (Herést), distrib., 409. 

hepatica, Alunz.,427; distrib., 409,420. 

philargius (Zinn.), distrib., 409. 
tuberculata, Stimp., 427. 

Calappide, 427 ; list, 409; summary, 417. 
Calcarea, 182-214, 384; Part I. By R. 
W. Hi. Row. 

Calcinus, Dana, 260. 

cristemanus, Heller, 260. 

latens (Rand.), 260. 

latens, Dana, 260. 

Caligorgia verticillata, Gray, 75. 

Callistochiton adenensis, Smuvth, mentioned, 

31. 

Crosslandi, Sykes *, 31. 

heterodon, Pilsbry, mentioned, 31. 

var. Savignyi, Pilsbry, mentioned, 

32. 
Callithamnion sp., 404. 

Baileyi, Harv., 404. 

corymbosum, Ag., 403. 

Hookeri, Ag., 403. 

Caloporella, MacG'., mentioned, 151 ftnote. 
Calothrix parasitica, Thur., 401. 

Calycella P sp., 83. 

creeping over a Perigonimus colony, 

mentioned, 83, 85. 

Campanularia cheloniz, Al/m., 82. 
denticulata, Clark, 82; mentioned, 85. 

juncea, Allm., 82. 
spinulosa, Bale, mentioned, 81. 

Campanulariide, 81. 
Camposcia, Latr., 430. 

retusa, Nob., 430; distrib., 410, 420. 

Cancer sculptus, H. M.-Edw., 415 ftnote. 

tenctor, Forsk., 261: 

Cancride, summary, 417. 

Canda arachnoides, Zamz., 165; mentioned, 

132, 235. 
retiformis, Smtt, mentioned, 165, 166. 

Cape Elba, station for Crustacea, 419. 

Caphyra, Guérin, 437. 
Monticellii, ob., 4387; distrib., 411, 

420; figured, 408; mentioned, 475. 

polita (Hedler), 411. 

Carangide, 480. 

Caranx armatus (Forsk.), 480. 

bleekeri, K7unz., 480. 

Carcharias bleekeri, Duméril, 447. 

Carchariidz, 477. 

Carcinides, Rathbun, 411 ftnote. 

meenas (Linn.), 411. 

Carcinoplax integra, Miers, 464. 

Carcinus, Leach, 411 ftnote. 

Carpenter, G. H., Pycnogonida from the 
Red Sea and Indian Ocean, collected by 

Cyril Crossland, 256-258. 

Carpilius, Desmarest, 442. 
convexus (Forsk.) Desmarest, 442: 

distrib., 412, 421. 

Carpilodes, Dana, 445. 
diodoreus, Nob., 412. 

levis, 4. M.-Edw., 443; distrib., 412, 

421, 
ruber, A. M.-Edw., 412. 
rugatus, H. M.-Edw., 443; distrib., 

412, 421. 
rugipes (/Zeller), 412. 

vaillantianus, 4. M.-Edw., 412. 

Carteriospongia cordifolia, Kedler, 378, 391, 

397. 
madagascariensis, Hyatt, 378. 

otahitica, Hyatt, 391, 397. 

perforata, Hyatt, 391, 397. 

radiata, Hyatt, 379, 391, 397. 

radiata, Keller, 379. 

Carupa leeviuscula, Heller, 411. 

Castagnea virescens, Thur., 79. 
Catenaria, d’Ord., mentioned, 130, 181, 132. 

ambicua, d’Orb., mentioned, 181. 

chelata, Zama., mentioned, 151. 

Contei, Awd., mentioned, 131. 

diaphana, Busk, mentioned, 131. 

Lafontii, dud. § Savigny, 131; men- 

tioned, 125. 

Lafontii, Harmer, 131. 

Catenicella, mentioned, 130, 151. 

Contet, @Orb., 130, 181. 

lorica, Busk, mentioned, 150. 

Savigny?, Blainv., 180. 

ventricosa, Busk, mentioned, 130. 

Catenicellide, 130, 151. 

Caulerpa Chemnitzia, var. peltata, Zanard., 

mentioned, 77. 

cupressoides, J. Ag., var. Lycopodium, 

van Bosse, 402. 

Freycinetii, J. Ag., var. de Boryana, 

van Bosse, 402. 

peltata, Lam., f. typica, van Bosse, 77. 
racemosa, J. 4g., var. uvifera, J. Ag., 

76, 402. 
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Caulerpa scalpelliformis, R. Br., 402. 

Cellaria, ils, mentioned, 128. 

denticulata, Lam., 232. 

quadrilatera, d’Orb., 167; mentioned, 

167. 
tenella, Zam., mentioned, 167. 

Cellepora, Gmel., mentioned, 124, 144, 147, 

148, 154, 156, 159, 160. 

albicans, Waters, 162. 

albirostris, Smtf, mentioned, 160, 

163. ; 
apiculata, Busk, mentioned, 160. 

aspera, Busk, mentioned, 160. 

atlantica, Busk, MS., mentioned, 162. 

Bernardi, Savigny, 169. 

biradiata, Waters, mentioned, 157. 

brunnea, Hincks, 161. 
caminata, Waters, 179; mentioned, 

154. 
coronopus, S. Woods, mentioned, 176. 

Costazii, Aud., mentioned, 175. 
Costazii, var. spathulata, MacG., 159. 

Descostilsu, Aud., 162. 

fusca, Busk, mentioned, 160. 

granum, “incks, mentioned, 175. 

hastigera, Busk, mentioned, 154 ftnote, 

160. 
honoluluensis, Busk, mentioned, 160. 

jacksoniensis, Busk, mentioned, 160, 

162. 
mamillata, Busk, mentioned, 163. 

Mangnevilla, Aud. § Savigny, men- 

tioned, 172. 

Mangnevillana, Zamvz., mentioned, 

172. 

ovoidea, Lamx., mentioned, 156. 

ovoidea, Aud., 150. 

pertusa, Smutt, mentioned, 165. 

polymorpha, var. samboangensis, Busk, 

mentioned, 162. 

Raigii, Aud., mentioned, 147, 156. 

sardonica, Waters, mentioned, 159, 

160. 

serratirostris, MacG., 

147. 

spongites, Risso, 145. 

spongites, Maratti, 145. 
tridenticulata, Busk, mentioned, 160, 

162. 

tuberculata, Busk, mentioned, 162. 

vermiformis, Waters, mentioned, 163. 

mentioned, 

Celleporide, mentioned, 154. 
Cellularia, Pall., mentioned, 148. 

Cellularia capreolus, Ostroumoff, 133. 

gracilis, V’Orb., 183. 

Cellularide, 246; mentioned, 153. 

Cephalopoda, by W. E. Hoyle, 35-43. 
Ceraochalina densa, Keller, 324, 388, 396 ; 

mentioned, 289. 

eibbosa, Keller, 388, 395. 

eranulata, Keller, 388, 395. 

implexa, Topsent, 388, 395. 

ochracea, Kedler, 388, 395. 

pergamentacea, Keller, 388, 395; men- 

tioned, 382. 

Ceratella Crosslandi, Thornely *, 85. 
minima, Hickson, from Zanzibar, men- 

tioned, 85. 

Ceratellidee, Gray, 85. 

Ceratosoma, Adams, mentioned, 107. 

Ceratothoa imbricata, Miers, 219. 

Cestopagurus, Bouv., 261. 
coutieri, Bouv., 261; female of, men- 

tioned, 260. 

Ceylon, Crustacea, 409-416. 

Chadwick, Herbert C., Crinoidea from the 

Sudanese Red Sea, 44-47. 

Cheetodon auriga, Forsk., 481. 

fasciatus, Qorsk., 481. 

mesoleucus, Forsk., 481. 

setifer, Bloch, mentioned, 481. 

Cheetodontide, 481. 

Chetomorpha Linum, KAvitz., 402. 

Cheetopterus, Cuv., a Polychete worm 
inhabiting tubular branches of 
Polyzoa, 150 ; mentioned, 8. 

longipes, Cross/., mentioned, 8. 

Chalina minor, Row*, 323, 388, 395; 

mentioned, 289; fig., 524. 

Chalinine, 289, 821, 388, 595. 

Chama, Zinn., mentioned, 283. 

Chaperia cylindracea, var. protecta, Waters, 

mentioned, 168. 

minax(Bush) Waters, mentioned, 168. 

tropica, Waters *, 168, 180. 

umbonata (Lusk), mentioned, 168. 

Charybdis, de Haan, 438. 
anisodon, de Haan, 412. 

erythrodactyla (Lam.) de Haan, 438 ; 

distrib., 411, 420. 
hellerii (A. M.-Edw.), 411. 
heterodon, Nod., 412. 
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Charybdis merguiensis (de Man), 411. 
natator (Herbst), 412. 

orientalis (Dana), 411. 

sexdentata (Herbst), 411. 

variegata (Fadr.), 412. 

Cheilinus rhodochrous, Giinth., 482. 

trilobatus, Lacép., 481. 

Cheilostomata, Waters, 123-181; men- 

tioned, 148. 

- Chelifera, 215. 

Chilodipteridee, 480. 

Chiphoride, 192 ; mentioned, 190. 

Chiton aereus, Reeve; mentioned, 34. 

-affinis, Issed, 34. 

Burrowi, Smith 33, 

laqueatus, Sowerby, 32. 

pemcillatus, Deshayes, 33. 

olivaceus, Spengler, mentioned, 34. 

siculus, Gray, mentioned, 34. 

spiniger, Sowerby, 34. 

suezensis, Reeve, 34. 

Chitonellus Burrowt, Smith, 33. 

striatus, Lam., 33. 

Chitons, or Polyplacophora, by HE. R. 

Sykes, 31-84. 

‘Chlidonia, Sav., mentioned, 239. 

Chlorodiella, Rathbun, 447. 

bidentatus (Wob.), 414. 

lippus (Wob.), 414. 

niger (orsk.) Rathbun, 447; growth- 

change, 408 ; distrib., 414, 421. 

var. cytherea (Dana) Laurie, 

449; distrib., 414, 421. 

Chlorodius cytherea, Dana, 449. 

exaratus, Stimp., 444. 

nmger, Stimp., 447. 

Chlorodopsis, H. M.-Edw., 450. 
arabica, Laurie*, 450; mentioned, 

407; distrib, 414, 421; fig., 

447. 

areolata (H. M.-Edw.), 414, 4651, 

454. 

frontalis (Dana), 414. 

ornata (Dana), 414. 

pilumnoides (Whate) Laurie, 455. 
spinipes (Heller) Ale., 454-457 ; 

distrib., 414, 421; fig., 474. 
wood-masoni, Alc., 454-457 ; a doubt- 

ful syn. of C. spinipes, 409. 

‘Chlorophycese, 76, 402; mentioned, 

401. 

Chloroplegma sordidum, Zanard., men- 

tioned, 77. 

Chondrilla globulifera,. Keller, 587, 

394, 

mixta, FP. #. Schulze, 387, 394. 

nucula, O. Schmidt, 387, 594; men- 

tioned, 882. 

Chondrosia reniformis, Nardo, 387, 394; 

mentioned, 382. 

Chondrosiide, 387, 394. 
Chromodoris, Ald. § Hanc., mentioned, 

107, 108, 110. 

Diardii, Kelaart, 106; mentioned, 87, 

107. 

var. flava, Eliot * , 107. 

—— var. nigrostriata, Lliot*, 

107. 

var. Semperi, Eliot * , 107. 

var. tenuilinearis, Lot * , 107. 

Elizabethina, Bergh, 107; mentioned, 

9, 
inornata, Pease, 109, 110; menticned, 

87. 
maculosa, Pease, 108; mentioned, 87, 

169 & ftnote. 

marginata, Pease, 109. 

aigrostriata, Kliot, 107. 

pallida, Riipp. 5 Leuckart, 109; men- 

tioned, 87. 

quadricolor, Riipp. § Leuckart, 107 ; 

mentioned, 87. 

Sempert, Bergh, 106; mentioned, 

107. 
tenurlinearis, Farran, 107. 

variegata, Pease, mentioned, 109. 

Chrotella ibis, Row *, 311, 887, 394, 399 ; 

mentioned, 289, 312; fig., 315. 

Chrysophrys bifasciata (Forsk.), 481. 

Chylocladia kaliformis, Hook., 404. 

Ciliczea (?) sp. juv., Stebbimg, mentioned, 

223. 
Cinachrya eurystoma, eller, 387, 

394. 
schulzei, Ked/er, 387, 394; mentioned, 

382. 
trochiformis, Keller, 387, 394. 

Ciocalypta tyleri, Bowerb., 359, 390, 396 ; 
mentioned, 290, 382. 

tyler?, Dendy, 359. 

Cirolana, Leach, 216. 
parva, H. J. Hansen, 217. 
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Clathraria, Gray, 72. 

acuta, Gray, 70; mentioned, 48, 68, 

Ty io. 

rubrinodis, Gray, 68; mentioned, 48, 

69, 70, 71,.72, 75. 
Clathria frondifera (Bowerd.), 389, 396; 

mentioned, 382. 

Clathrina canariensis, Miklueho, 184 ; men- 

tioned, 182, 384, 392. 

var. compacta, Schuffner, 184, 
384, 592; mentioned, 182, 382. 

coriacea, Montagu, 184, 384, 392; 

mentioned, 182, 183. 

darwinii, Haeck., 384, 392 ; mentioned, 

182, 183, 382. 

primordialis, Haeck., 184, 384, 392; 

mentioned, 182, 183, 382. 

pulvinar, Haeck., mentioned, 182. 
stauridia, Haeck., mentioned, 182. 

tenuipilosa, Dendy, 185, 384, 392; 

mentioned, 182, 183, 382. 
Clathrinidee, 184, 384. 

Clava or Coryne, mentioned, 254. 

Clavopora, Busk, mentioned, 238, 240. 

Clavularia glauca, Savigny, 73. 

pulchra, Thomson § Henderson, 49; 

mentioned, 48, 73. 

strumosa, Lhrenb., 73. 

Clibanarius, Dana, 260. 

carnifex, feller, 260. 

Cliona celata, Grant, 305, 387, 394; men- 

tioned, 289, 382, 398. 

vastifica, Hanc., 387, 394; mentioned, 
382. 

viridis (O. Schmidt), 887, 894. 

Clionide, 289, 305, 387, 394. 

Clupea moluccensis (Bleek.), 478. 

Clupeide, 478. 

Codium tenue, Kiitz., 402. . 

tomentosum, A%itz., 77; attached to 

Lithophyllum affine, Foslie, 77, 

Columbella, Zam., mentioned, 125. 

Comatulide, mentioned, 9. 

Congrogadide, 484. 

Coppatias albescens, Row * , 299, 386, 393, 

399 ; mentioned, 289. 

Coral, Ecology of, 281. 

Coral Rag, mentioned, 26. 

Coral Reefs, mentioned, 279. 

Corallanide, 217. 

Corallina tenella, Kiitz., 80. 

Coryne, mentioned, 254. 
Corystide, summary, 417. 
Corythoichthys fasciatus (Gray), 479. 
Costazia celleporina, Nev., mentioned, 

159. 
Craspedochiton laqueatus, Sowerby, 32. 

tessellatus, Merstrasz, mentioned, 32. 

Cribrella, Jullien § Calvet, mentioned, 

yaks 
Cribrilina, Gray, mentioned, 128. 

ficularis (Johnst.) Waters, mentioned, 

153 ftnote. 
Crinoidea from the Sudanese Red Sea, by 

Herbert C. Chadwick, 44-47. 

Crisia, Zam., mentioned, 239. 

cornuta, Hincks, mentioned, 234. 

cylindrica, Busk, 235; mentioned, 232, 

256. 
denticulata, Zam., 232; mentioned, 

2505. 
—— var. gracilis, Busk, mentioned, 

253. 

eburnea, var. producta, Levinsen, 234. 

elongata, var. angustata, Waters, men- 

tioned, 235. 

fistulosa, Heller, mentioned, 234. 

geniculata, A. M.-Edw., mentioned, 
234. 

producta, Smtt, 234; mentioned, 

232. 
ramosa, Harmer, 234; mentioned, 232, 

233. 
tubulosa, Busk, 235; mentioned, 253. 

Crossland, Cyril, Reports on the Marine 

Biology of the Sudanese Red Sea, 1. 

Narrative of the Expedition, 5. 

Note on the Formation of the Shore- 

cliff near Alexandria, 10. 

Recent History of the Coral Reefs of 

the Mid-West Shores of the Red 

Sea, 14. 

Report XVIII.: Physical Description 
of Khor Dongonab, Red Sea, 265- 

286. 

Crosslandia, Liot, mentioned, 92, 95, 94. 

fusca, Eliot, 90 ; mentioned, 87, 92. 

viridis, Eliot, mentioned, 91, 92. 

Crustacea ITsopoda and Tanaidacea of the- 
Sudanese Red Sea, by Rev. T. R. R. 

Stebbing, 215-230. } 
Cryptochirus coralliodytes, Heller, 416. 



INDEX. AGS. 

Cryptodromia, Stemp., 426. 

canalicuiata, Stimp., distrib., 409. 

gilesii, Ale., 427; distrib., 420; new 

to Red Sea, 407. 

granulata, Nob., 427 ; distrib., 409. 

hilgendorfi, de Man, 426; distrib., 

409, 420. 

pentagonalis (Hilg.), distrib., 409. 

Cryptoplax, Gray, mentioned, 31. 

Burrowi, Smith, 35. 

striatus, Lam., 33. 

Cryptopolyzoon, Dendy, mentioned, 238, 

241, 246, 249; oizzard of, mentioned, 

245. 

Wilsoni, Dendy, mentioned, 245, 255. 

Ctenostomata, 231-256. 

Cyanophycez, 401. 

Cyclax suborbicularis (Stemp.), 410. 

Cyclograpsus lophopus, Nod., 416. 
Cyclopora, Nich., mentioned, 149. 

Cyclostomata, 251-256 ; mentioned, 148. 

Cycloxanthops lineatus (A. M.-Edw.), 
413. 

Cydonium arabicum, Carter, 386, 393. 

Cylindrecium, Hincks, mentioned, 241, 

246, 251. 

dilatatum, Arncks, 251. 

dilatatum, Calvet, 251. 

eiganteum, Busk, 251. 

victorella, Saville Kent, mentioned, 

24). 

Cymo, de Haan, 457, 458. 
andreossy1 (Aud. § Sav.), de Haan, 

457 ; distrib., 414, 421. 

var. melanodactylus, de Haan, 

414, 457. 

melanodactylus, Stimp., 458. 

quadrilobatus, Mrers, 414. 

Cymodoce, Leach, 222; mentioned, 220. 

bicarinata, Stebbing, mentioned, 222. 

pilosa, 4. M-Edw., 222; mentioned, 

223. 

pilosa, Hansen, 222. - 

Cymodocca, Leach, 222. 

Cymodocea ciliata, Lhrenb., ,mentioned, 

10. 
nodosa, Aschers., 405; mentioned, 

80. 

Cymothoa assimilis, Fabr., mentioned, 

219. 
serrata, Fabr., mentioned, 219. 

Cymothoide, 219. 
Cyphocareinus, 4A. M.-Ldw., 438. 

minutus, 4. M.-Edw., 433; distrib., 

410, 420, fig., 474; special note, 

408. 
Cystoseira amentacea, Dory, 402. 

myrica, J. Ay., 78. 

Dactylochalina arenosa, Lendenf., 389,. 

395, 
viridis, Meller, 389, 395. 

Daldorfia, Rathbun, 434. 

horrida, Rathbun, 434. 

Daniiria simplex, Keller, 588, 395. 

Dardanus hellervi, Paulson, 261. 

Darwinella aurea, Miille, 361, 390, 396,. 

399; mentioned, 290. 

Dascyllus aruanus (Linn.), 481. 

marginatus (Riipp.), 481. 

Dedalea mauritiana, Quoy & Gainard, 

244, 
Dendrilla, Lendenf., mentioned, 360. 

Dendronephthya, Aiikenth., menticned, 

ftnote 59. 

clavata, Kiikenth., mentioned, 62. 

Dendronotus, Ald. § Hanc., mentioned, 

95. 
Dermocarpa prasina, Born., 461. 

Desmacidonidee, 289, 331, 348, 353, 389, 

396. 

Desmosomide, 224. 

Diachoris intermedia, Uincks, 137. 

Dialytinee, 210. 

Diastopora catillus, Johnson, 237. 

Diastra, Row *, 300, 386, 392 ; mentioned, 

289. 
sterrastreea, Row *, 301, 386, 393, 399 ;. 

mentioned, 289, 505. 

Diaululidee, 115. 

Dictyospheeria favulosa, Decne., 77, 402. 

Dictyodoris, Bergh, mentioned, 113. 

maculata, Lliot, 115. 

tessellata, Bergh, 11s. 

Dictyota dichotoma, J. Ay., 79. 
var. implexa, Hauck, 402. 

Digenea simplex, 4g., 403. 
Diphasia mutulata, Busk, 83; attached to. 

a Lytocarpus, 85. 
Dirhabdosa, Sollas, mentioned, 299. 

Discodermia stylifera, Keller, 390, 396. 
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Discodoris, Bergh, mentioned, 86, 111. 

amboinensis (?), Bergh, juv., 111; 

mentioned, 87; from Dongonab, 
ae 

fragilis, Ald. § Hanc., mentioned, 

He 
Discopora nitida, Verrill, 173. 

Distichopora violacea, Zamk., mentioned, 

253. 

Distribution of Brachyura, 407-417, 420- 

422. 
Donatia arabica, Carter, 386, 395. 

ingalli (Bowerb.), 386, 393. 

japonica, Sollas, 386, 393. 

Doridopsis, Ald. § Hanc., mentioned, 119. 

atromaculata, Ald. § Hanc., men- 

tioned, 120. 

bataviensis, Bergh, mentioned, 120. 

nigra, Ald. § Hanc., 119; mentioned, 

87, 120. 
rubra, Ald. § Hance., 118; mentioned, 

aig LUNG), 
sp., 120; mentioned, 87. 

Dorippe dorsipes (Linn.) Nob., 429; dis- 

trib., 410, 420. 
quadridens, Stimp., 429. 

Dorippide, 429; list, 410; summary, 

417. 
Doris pallida, Rupp. & Leuckart, 109. 

quadricolor, Rupp. & Leuckart, 107. 

sanguinea, Riipp. & Leuckart, 98 ; 
mentioned, 97. 

setosa, Pease, 112; mentioned, 86, 
118. 

Doryrhamphus excisus, Kaup, 480. 

Dotilla, Stimp., 467. 

affinis, Alc., 467, 469; a syn. of D. 
suleata, 407. 

sulcata (orsk.) Nob. 467, 469; 
distrib., 416, 421. 

Dromia dromia (Linn.), distrib., 409. 
giles, Alc., 427; distrib., 409. 

hilgendorfi, Alc., 426. 

rumphi, Kabr., 409. 

unidentata, Alc., 426. 

Dromiacea, 426 ; list, 409 ; summary, 417. 

Dromidia, Stimp., 426. 

unidentata (Ritipp.) Nob., 426; dis- 

trib., 408, 420. 

Dromiide, 426; list, 409; summary, 417. 

Dudresnaya coccinea, Crowan, 404. 

Dugong, bones of, mentioned, 277. 

Durckheimia carinipes, de Man, 415. 

Duriella, Row *, 369, 391, 397 ; mentioned, 

290, 368. 

nigra, Row*, 370, 391, 397, 400; 

mentiuned, 290. 

Dynomenidz, summary, 417. 

Dysidea cinerea, Keller, 365, 391, 397 ; 

mentioned, 290. 

nigra, Keller, 391, 397. 

Ebalia abdominalis, Nob., 409. 

granulata (Liipp.), 409. 

lacertosa, Vod., 409. 

orientalis, Kossm., 409. 

Echeneidide, 485. 

Hcheneis naucrates, Linn., 485. 
remora, Linn., 485. 

Echinodermata, mentioned, 9: 

Kehinodictium fabellatum, Topsent, 389, 

396. 

jousseaumei, Topsent, 389, 396. 

Ectocarpus siliculosus, J. Ay., 79. 

Fictyoninee, 290, 343, 389, 396. 

Elamena matheei (Desm.), 416. 

Eliot, Sir Charles, Notes on a Collection of 

Nudibranchs from the Red Sea, 86-122. 

Elysia, isso, mentioned, 97. 

cerulea, Kelaart, mentioned, 97. 

grandifolia, Aelaart, 96; mentioned, 

Sipe 
lineolata, Bergh, mentioned, 97. 

punctata, Kelaart, mentioned, 97. 

Enchelide, 479. 

Endoprocta, 231-256. 
Engineer Island, Crustacea, 422. 

Engyraulis boelama (Forsk.), 478. 

Enteromorpha compressa, Girev., 78. 

Epidromia granulata, Kossm., 427. 
Epinephelus hemistictus (2iipp.), 480. 

tauvina (forsk.), 480. 

Epipolasidze, 289, 299, 586, 393. 

Epixanthus corrosus, A. J1.-Edw., 414. 

frontalis (ZZ. M.-Edw.), 414. 

Eriphia /evimana, Latr., 415 ftnote. 
scabricula, Dana, 415. 

sebana (Shaw), 415. 

var. smithii, Wacl. 415. 

Eschara spongites, Pallas, 145. 

Escharina, Zam., mentioned, 153. 
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Escharoides, M.-Edw., mentioned, 15. 

occlusa, Busk, 152- 

Esperella dendyi, Row *, 331, 389, 396 ; 

mentioned, 289 ; fie., 333. 

erythreana, Mow *, 540, 389, 396 ; 

mentioned, 290; fig., 341. 

euplecteilioides, Row*, 333, 389, 396, 

400; mentioned, 289; fig., 336. 

fistulifera, Row *, 336, 389, 396 ; men- 

tioned, 289; fie., 337. 

murrayl, Ridley § Dendy, mentioned, 

331, 332. 

suezza, Row*, 338, 389, 396; men- 

tioned, 290; fix., 539. 

Hsperellinz, 289, 290, 331, 389, 396. 

Etisodes anaglyptus (H. .-£dw.), 

413. 

electra (Herbst), 415. 

Frontalis, Dana, 414. 

Etisus, 1. M.-Ldw., 445. 

converus, Stimp., 445. 

levimanus, Fandall, 445; distrib., 

413, 421. 

Euceratosa, 290, 359, 361, 590, 396, 397 ; 

mentioned, 287. 

Eucrate crenata, de Haan, 415. 

var. dentata (Stvmp.), Alc., 415. 

Hucratea, Zam., mentioned, 130, 132. 

Contet, Aud., 130. 

Lafontii, Calvet, 151. 

Eudendriide, 81. 

Eudendrium ramosum (Lin.), Allm., 

81. 
Eumedonus convictor, Bouv. § Ser., 411; 

in Red Sea, 408. 

Hupagurus cavicarpus, Pauis., 261. 

Euplax bosci (Aud. § Sav.), 416. 

Enuplectella, Owen, mentioned, 333. 

Euplocamus, Zaé., mentioned, 101. 

Euruppellia, Miers, 414. 

Eurycarcinus integrifrons, de Man, 415. 

natalensis (Krauss), 415. 

orientalis, 4d. M.-Edw., 415. 

Hurydicide, 216. 

Euryspongia, Row *, 366, 391, 397; men- 

tioned, 290. 

lactea, Row *, 366, 391, 397, 400; 

mentioned, 290. 

Euspongia, Bronn, mentioned, 352. 

irregularis, Lendenf., mentioned, 366, 

367, 

Kuspongia officinalis, 7. £. Schulze, var. 

arabica (Keller), 379, 3891, 397; 

mentioned, 290, 3&2. 

officinalis, var. arabica, Topsent, 

379, 

var. ceylonensis, Dendy, 380, 

591, 397 ; mentioned, 290. 

var. rotunda, Hyatt, mentioned, 

381. 

zimocea, O. Schmidt, 379 ; mentioned,, 

290, 383, 391, 397. 

Euxanthus sculptilis, Dana, 413. 

Exospheroma, Stebbing, 220. 

amplifrons, Stebbing, 220. 

reticulatum, Stebbing *, 220; men- 

tioned, 230. 

setulosum, Stebbing, mentioned, 220. 

validum, Stebbing, mentioned, 220. 

Farcimia appendiculata, Hincks, mentioned, 

167 ftnote. 

articulata, Waters, mentioned, 167. 

oculata (Busk), 167. 

tenella, Zam., mentioned, 167. 

Farciminaria, Busk, mentioned, 140, 141. 

aculeata, Busk, mentioned, 140. 

magna, Busk, mentioned, 141. 

uncinata, Hincks, mentioned, 140. 

Farella, Ehrenb., 246 ; mentioned, 238, 241. 

arctica, Busk, mentioned, 249. 

atlantica, Busk, mentioned, 251. 

elongata, van Bened., mentioned, 245. 

gigantea, Busk, 251. 

repens, Furre, menticned, 239, 240. 

945, 255. 

Filisparsa, d’ Orb., mentioned, 286. 
crassa, @’ Orb., mentioned, 236. 

delvauai, Pergens, 236. 

neocomiensis, d’Ord., mentioned, 236. 

sp., Manzoni, 235. 

tubulosa, (Busk) Waters, 235; men- 

tioned, 232, 256. 

Fishes, by Miss Ruth C. Bamber, 475-485. 

Fistularia serrata, Cuv., 479. 

Fistulariide, 479. 

Flabellaria minima, Gepp., 402. 

Flabellifera, 216. 

Flustra abyssicola, Sa7's, mentioned, 125, 

ftnote 155. 

Aragot, Aud., 167. 
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‘Flustra carbasea, Ellis § Soland., mentioned, 

153. 
coronata, Sav. & Aud., 14 2. 

Legentilii, dud., mentioned, 157. 

membranaceotruncata, Smutt, men- 

tioned, 164. 

montferrandi, Aud., 171. 

papyrea, Pall., mentioned, 164. 

Rozieri, Aud., 141. 

Savartu, Aud., 187. 

umbracula, Sav. & Aud., 142; men- 

tioned, 143. 

Flustradiz, mentioned, 153. 

Flustrella, Gray, mentioned, 258, 240. 

-Galathea, Rathke, 262. 

egyptiaca, Pauls., 262. 

humilis, Vod., 262; mentioned, 260. 

Galatheide, 262. 

Galaxaura adriatica, Zan., 405. 

“Galeopsis, Jullien § Calvet, mentioned, 170. 

Gecarcinide, summary, 417. 

-Gelasimus, Latr., 416 ftnote. 

Gelidium corneum, Jiitz., 79. 

var. ambiguum, Piccone, men- 

tioned, 79. 

erinale, Thur., 403. 

rigidum, Girev.,.79. 

Gelliine, 289, 328, 389, 395. 
-Gelliodes poculum, Ridley § Dendy, 328, 

389, 395; mentioned, 289, 382. 

setosa, Keller, 389, 395. 

Gemellaria, Sav., mentioned, 289. 

egyptiaca, Say., 129. 

avicularia, Hincks, 129. 

Geodia, Lam., mentioned, 299. 

micropunctata, Low *, 206, 386, 393, 

399, 400; mentioned, 289. 

‘Geodiide, 289, 296, 386, 395. 
Geograpsus grayi (H. M.-Edw.), 416. 

Gephyrophora, Busk, mentioned, 170. 

Gibson, R. J. Harvey-, Alew of the Suda- 
nese Red Sea, 76-80. 

Gigantopora, Rzd/., mentioned, 170. 

fenestrata, Smztt, 170, 181. 

Jenestrata, Thornely, 170. 

lyncoides, Rid)., 170. 

polymorpha, Busk, mentioned, 170. 

Gnathia, Leach, mentioned, 216. 

Gobiide, 483. 

Gobiodon ceramensis (Bleek.), 483, 

Gobiodon citrinus (Rdpp.), 483. 
reticulatus, Giinth. § Playf., 483. 

Goneplacide, 463; summary, 417. 

Goniodoris, Furbes, mentioned, 86, 106. 

aspersa, Ald. § Hanc., mentioned, 106. 

castanea, Ald. § Hanc., 105; men- 

tioned, 386, 87, 106. 

citrina, Ald. § Hanc., mentioned, 106. 

modesta, Ald. § Hanc., mentioned, 

106. 

Goniolithon myriacerpon, Fosilie, 80. 

Gontosoma, A. M.-Edw., 438. 

Grantessa, Lendenf., 203. 

glabra, Row *, 203, 385, 392; spicules 

of, 204; mentioned, 214. 

simplex, Jenkin, mentioned, 197. 

stauridea (Haech.), 385, 392; men- 

tioned, 197. 

Grantia aspera, Gray, 186. 

aspera, O. Schmidt, 186. 

ciliata, Bowerb., 185. 

cortacea, Johnston, 184. 

raphanus, Gray, 185. 

Grantidee, 186, 189, 190, 192, 384. 

Grantilla, Row *, 187. 

hastifera, Row *, 200, 384, 892; men- 

tioned, 194, 195, 214; spicules: of, 

201. 

quadriradiata, Row *, 384, 392; men- 

tioned, 189, 190, 194, 214; spicules 

of, 199. 

Grantillide, 186, 19%, 384, 392; men- 

tioned, 190. 

Grantiopsis, Dendy, mentioned, 197. 
cylindrica, Dendy, mentioned, 213. 

Grapsidee, 472; summary, 417. 

Grapsillus eymodoce, Rathbun, 460. 

maculatus, Rathbun, 462. 

Grapsus grapsus (Linn.), 416. 

var. tenuicrustatus (Herbst), 

416. 

strigosus (Herbst), 416. 

Grayella cyatophora, Carter, 387, 394; 

mentioned, 382. 

Gymnothorax hepatica (2éipp.), 478. 

Haleerda, Bergh, 118. 

apiculata, Ald. § Hane., 113. 

coriacea, Eivor, 114. 
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Halgerda elegans, Bergh, 113. 

formosa, Bergh, 115. 

graphica, Basedow § Hedley, 113. 
inornata, Bergh, 114. 

maculata, Elot, 1135. 

punctata, Farran, 1138. 

rubra, Bergh, 114. 

tessellata, Bergh, 113. 

wasinensis, Ziot, 113. 

willeyi, Lhot, 115. 

Halicampus koilomatodon, Bleek., 480. 

macrorhynchus, Bamber *, 480. 

Halichondria, Flem., mentioned, 319. 

bubastes, Row *, 319, 388, 394, 399; 
mentioned, 289; fig., 320. 

glabrata, Keller, 388, 394. 

eranulata, Keller, 388, 394. 

intricata, Topsent, 3/6. 

wsodictyalts, Carter, 343. 

isthmica, Keller, 388, 395. 

minuta, Keller, 588, 394. 

panicea, Johnst., mentioned, 320. 

sp., 820; mentioned, 289. 

tuberculata, Keller, 388, 394. 

Halimeda, Zam.z., mentioned, 4, 10. 

‘incrassata, Lamwz., f. monilis, Barton, 

lhe 

Opuntia, Lamx., 77, 402. 

f. cordata, Barton, 402; men- 

tioned, 77. 

—— f. triloba, Barton, 77, 402. 

f. typica, Barton, 402; men- 

tioned, 77. 

Tuna, Lamour, f. typica, Barton, 

402. 

Halimus, Latr., ftnote 410. 

Haliophis cuttatus, Riipp., 484. 

Halisarea, Johnst., mentioned, 288. 

dujardinii, Johnst., 290, 291, 385, 392; 

mentioned, 288. 

sp., 292; mentioned, 288. 
Halisarcide, 288, 291, 385, 392. 

Halme robusta, Keller, 391, 397. 

Halophila stipulacea, Asch., 405; men- 

tioned, 80. 

Haplocarcinide, summary, 417. 

Haploseleride, 289, 315, 321, 328, 387, 

388, 394. 

Harvey-Gibson, see Gibson, R. J. Harvey. 

Hawaiian Islands, Crustacea, 409-416. 

Helleria, Loner, mentioned, 228. 

Hemiramphide, 479. 

Hemiramphus dussumierii, Cuv. § Vail., 

479. 

Heniochus acuminatus (Zinn.), 481. 

Herbstia, H. M.-Edw., 431. 

contiguicornis, Klunz., 410; in Red 
Sea, 408. 

corniculata, Klwnz., 431; distrib., 410, 

420, 474 ; first male specimen, 408 ; 

in Red Sea, 408. 

Herdman, Prof. W. A., Introduction to 

the Reports on the Marine Biology of 

the Sudanese Red Sea, 1. 

Heteroccela, 185, 190, 384, 392. 
Heterocrypta petrosa, Alunz., 411; in Red 

Sea, 408. 
Heteronema, Keller, mentioned, 368, 369, 

370. 

erecta, Keller, 369, 391, 397; men- 

tioned, 290, 370. 

erecta, Topsent, 369. 

Heteropanope, Stimp., 459. 

pharaonica, Nob., 415. 

Vauquelini, Heller, 459; distrib., 421. 

Heteropegma, Poléjaeff, mentioned, 197. 

Heteropide, 192, 203, 885, 392. 

Heteropilumnus fimbriatus (7. M.-Hdw.), 
414, 

Heteroscyine, 289, 329, 389, 395. 

Hexabranchus, Lhrenb., 97 ; mentioned, 9. 

Adamsii, Eliot, mentioned, 97. 

anaiteus, Bergh, mentioned, 98. 

Petersil, Bergh, mentioned, 98. 

plicatus, Hagg, mentioned, 98. 

pretextus, Ehrenb., 98; mentioned, 

Mra 

punctatus, Bergh, mentioned, 97. 

sanguineus, Lipp. §& Leuchart, 98; 

mentioned, 87. 

suezensis, Abraham, mentioned, 98. 

Hexactinellid Sponges, mentioned, 292 
333. 

Hippocampus guttulatus, Cuy., 480. 

histrix, Kaup, 480. 

Hippoporina, Neviani, mentioned, 148, 149. 

Hippothoa, Lamx., mentioned, 239. 

divaricata, Zam., mextioned, 130. 

Senestrata, Smitt, 170. 

hyalina, Zamk., mentioned, 146, 148. 

Hippothoa maeronata, Smitt, 169. 

pes anseris, Smitt, 169. 
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Hippuraria, Bask, mentioned, ftnote 241. 
Hircinia, Nardo, 331. 

atrovirens, Keller, 391, 397. 

clathrata, Carter, 391, 397; men- 

tioned, 382. 

communis, Carter, 365. 

echinata, Keller, 391, 397. 

fasciculata, Esper, 378, 391, 397; men- 

tioned, 290, 382. 

ramosa, Keller, 372, 391, 397; men- 

tioned, 290. 

rugosa, Lendenf., 373, 891, 397; men- 

tioned, 290, 382. 

variabilis, var. hirsuta, O. Schmidt, 

372, 391, 397; mentioned, 290. 

var. typica, O. Schmidt, 371, 391, 

397 ; mentioned, 290. 

Hislopia, Carter, mentioned, 241 & ftnote. 
Holacanthus asfur (Forsk.), 481. 

Holocentride, 480. 

Holocentrus ruber (For'sk.), 480. 

Holoporella, Waters*, 159; mentioned, 
124, 160, 161, 163, 254. 

albirostris (Smutt) Waters*, men- 

tioned, 161. 

aperta (Hincks) Waters *,.161, 181. 

aspera (Busk) Waters*, mentioned, 

161. 
columnaris (Busk) Waters*, men- 

tioned, 161, 165. 

TDescostilsii (Aud.) Waters*, 162, 

180; mentioned, 161, 165. 

discoidea (Busk) Waters*, mentioned, 

161. 
var. frutetosa, Avrkp., mentioned, 

161. 

fusca (Busk) Waters*, mentioned, 

161. 
eranulosa (Hasw.) Waters*, men- 

tioned, 161. 

fossa (Hasw.) Waters*, mentioned, 

161. 
imbellis (Busk) Waters*, mentioned, 

161. 

levis (Hasw.) Waters*, mentioned, 

161. 
lepida, Waters*, mentioned, 161. 

mamillata (Busk) Waters*, men- 

tioned, 161. 

Holoperella nodulifera, Watas*, men- 

tioned, 161. 

Holoporella pertusa (Smitt) Waters *, 180; 

mentioned, 165. 

pigmentaria, Waters* 163, 180, 181; 

mentioned, 161, 164, 165, 254. 

samboangensis (Busk) Waters*, 161. 

simplex (MacG.)  Waters*, men- 

tioned, 161. : 

speciosa (MacG.) Waters*, mentioned, 

161. 
tridenticulata (Busk) Waters *, men- 

tioned, 161. 

turrita (Smtt) Waters*, mentioned, 
161. 

vermiformis, Waters*, 164, 180; men- 

tioned, 154, 161, 165. 
Homoceela, 184, 384. 

Homolidea, summary, 417. 

Homolodromiide, summary, 417. 

Homosclerophora, 292, 385, 393; men- 

tioned, 288. 

Hoplodoris, Bergh, mentioned, 114. 

Hoplophora, 390, 396. 

Hornera, Zam2., mentioned, 123, 256. 

violacea, var. 8. tubulosa, Busk, 235. 

Hoyle, William E., Cephalopoda, 35-43. 
Huenia proteus, de Haan, 410. 

Hyalosiphon verticillatus, v. Martens, 243. 

Hyastenus brockii, de Man, 410; in Red 

Sea, 408. 
spinosus, 4. W.-Edw., 410. 

tenuicornis, Pocock, 410. 

Hydra verticilata, Delle Chiaje, 243. 

Hydroclathrus cancellatus, Bory, 78, 402. 

sinuosus, Zan., 402. 

Hydrocorallina, mentioned, 143. 

Hydroida, from the Sudanese Red Sea, 

collected by C. Crossland from October 

1904 to May 1905, by Laura Roscoe” 
Thorneley, 80-85. 

Hydrothec, mentioned, 83. 

Hydrozoa, polyp of, 247. 

Hymeniacidon, Bowerb., 354. 

calcifera, Row *, 354, 390, 396, 400; 
mentioned, 290; fiy., 355. 

hyahna, Ridley & Dendy, 305. 

zostera, Row *, 355, 390, 396; men- 

tioned, 290; fig., 356. 

Hymenosomid, summary, 417, 

Hypneea Valentiz, J. Ag., 79, 404; fig, 
405. 7 

Hypocolpus diverticulatus (Strahl), 415. 
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Hypophorella, Lhlers, 246 

231, 288, 240, 241. 

expansa, Hhlers, 250; mentioned, 239, 

ott, 

mentioned, 

Tera, see Jeera, Leach. 

Tanira, see Janira, Leach. 

Taniride, see Janividee. 

Lanthe, see Janthe. 

Idmonea, Zam2., mentioned, 236. 

gasparensis, MacG., 236. 

irregularis, Menegh., mentioned, 236. 

meneghini, Heller, mentioned, 236. 

India, Crustacea, 409-416. 

Iphiculus spongiosus, Ad. § Wh., 410. 

Ischnochiton sp., mentioned, 31. 
Isis coccinea, Ellis, 66. 

Isle of Man, algze in fruit, 403. 
Isodictya donnani, Bowerb., 357. 

Isopoda of the Sudanese Red Sea, by T. R. 

R. Stebbing, 215-230. 

terrestria, 226. 

Jsops jousseaumi, Topsent, 386-393. 
Ixa inermis, Leach, 410. 

Ixion capreolus, Klunz., 435. 

Jeera, Leach, mentioned, 224. 

Jerid, 224. 

Jania rubens, Lama., 405; as host, 404. 

Janira, Leach, 224. 

crosslandi, Stebbing *, 225; mentioned, 

229, 

maculosa, Leach, mentioned, 225. 

minuta, Richardson, mentioned, 225. 

nana, Stebbing, mentioned, 225. 

Janiridxe, 224, 

Janthe, Leach, mentioned, 224. 

Julis lunaris (Lenn.), 481. 

Kebira, Row *, 210. 

uteoides, Row*, 210, 385, 392; nail 

spicules of, mentioned, 213; oxea 

of, 211; triradiates of, 214, 214. 

Kentrodoris, Bergh, mentioned, 86. 

labialis, Eliot *, 112; found on a shell 

of Margaritifera vulgaris, Linr.. 

mentioned, 86, 112. 

maculosa (Cuv.) Eliot, mentioned, 113. 

LINN. JOURN.—ZOOLOGY, VOL. XXXI. 

“Khor Atdéf,” mentioned, 28, 

Khor Dongonab, Red Sea, Physical De- 

scription of, by C. Crossland, 265-286 

Crustacea, 419, 422. 

Khor Rawaya, mentioned, 28. 

Labrids, 481. 

Laceadives, Crustacea, 409-416. 

Lagenipora, Hincks, mentioned, 158, 159, 

160, 178, 175. 

Costazii, And., 174. 

var. spathulata, MacG., men- 

tioned, 159. 

socialis, Hincks, mentioned, 174. 

tuberculata, MacG., 172. 

Lambrus, Leach, 435; two vars. new to 

Red Sea, 407. 

calappoides, dd. § Wh., 411. 

earinatus, H. M.-Edw., 411. 

hoplonotus, Ade. 485; distrib., 411, 

420 ; probably two species, 407. 

leprosus, Wob., 411. 

pelagicus, Riipp., 411, 436; distrib., 
411, 420. 

var. montiger, Wod., 411. 

pisoides, 4d. § Wh., 411. 

Lamellibranchiata, mentioned, 283. 

Lanocira, Hansen, 217. 

gardineri, Stebbing, mentioned, 217, 

218. 

kréyeri, Hansen, mentioned, 218. 

latifrons, Stebbing*, 217 mentioned, 

229) 
zeylanica, Stebbing, 219; mentioned, 

218. 

Latreillide, summary, 417. 

Latrunculia corticata, Carter, 387, 394. 

magnifica, Keller, 387, 594. 

Laurencia divaricata, J. Ag., 79. 

hybrida, Lenorm., 404. 
obtusa, Lam., 404. 

papillosa, Grev., 79, 404. 
pinnatifida, J. Ag., 79. 

Laxosuberites sp., 505. 

Leiclophus, Miers, 416 ftnote. 

Lelapia, Gray, mentioned, 210. 

Lemanotus LEisigi, Zrich., mentiored, 

94. 

Lepas, Linn., 253. 

Lepidopleurus, Dall, mentioned, 31. 

40 
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Lepralia, Johnst., 148, 149; mentioned, 

154, 171, 172. 

acuta, Ortm., mentioned, 171. 

atrofusca, Busk, 150. 

Audouinii, d’Orb., mentioned, 172. 

californica, Busk, 142; mentioned, 

143. 

ciliata, var., Waters, 142. 

clivosa, Waters, mentioned, 154. 

cribrosa, Maplestone, mentioned, 171. 

cucullata, Busk, 150, 179 ; mentioned, 

155, 240. 
var. labiosa, Hincks, mentioned, 

150, 151. 
edax, Busk, mentioned, 147. 

eliminata, Waters, 179; mentioned, 

154. 
errata, Waters, 145. 

foliacea (Lillis § Soland.) Hincks, 

mentioned, 164. 

galeata, Busk, mentioned, 171. 

gigantea, Busk, 149; mentioned, 150. 

gigas, Hincks, 149 ; mentioned, 150. 

japonica, Busk, 149, 178, 250, 251; 

mentioned, 145. 

lonchzea, Busk, 171; mentioned, 164, 

172. 
lunifera, Haswell, 142. 

margaritifera, Quoy § Gaim., men- 

tioned, 164. 

marmorea, Hincks, 157. 

Montferrandi, Azd. § Sav., 171, 181. 

Morton, Hasw., 171. 

nitida, Hincks, mentioned, 148. 

obtusata, Ortm., 171. 

occlusa (Busk), Waters, 152, 179; 

mentioned, 145, 154, 155, 156. 
pallasiana, Moll, mentioned, 153 

ftnote. 

peristomata, Waters, mentioned, 172. 

robusta, Hineks, 152, 179. 

sp., 172, 181. 

vestita, Hincks, 171; mentioned, 172. 

var. australis, Waters, men- 

tioned, 172. 

unicornis, Johnst., 143. 

Leptochelia, Dana, 216. 

lifuensis, Stebbing, 216, 

minuta, Dana, 216; mentioned, 226. 

minuta, Stebbing, 216, 

Leptodius cavipes (Dana), 413. 

Leptodius euglyptus (Alc.), 415. 

exaratus, Nob., 444. 

gracilis (Dana), 413. 

sanguineus (H. M.-Edw.), 413. 

Leptosia lancifera, Topsent, 389, 396. 

Lessepsia violacea, Keller, 389, 395. 

Lethrinide, 481. 

Lethrinus mahsena (JZ orsk.), 481. 

Leucaltis bathybia, Haeck., 205. 

bathybia, Schuffner, 205. 

Leucandra, Haeck., mentioned, 193. 

aspersa (O. Schmidt), 186, 384, 392; 

mentioned, 383. 

microrhaphis (Haeck.), 384, 392; 

mentioned, 382. 

primigenia, Haeck., 186, 384, 392; 

mentioned, 382. 

var. microraphis, Haeck., 186. 

pulvinar (Haeck.), 384, 392. 

verdensis, Z’hacker, mentioned, 193. 

Leucetta primigenia, Haeck., 186. 

var. microraphis, Haeck., 186. 

Leucilla, Haeck., mentioned, 193. 

bathybia (Haeck.), 205, 385, 392; 

mentioned, 382. 

crosslandi, Row *, 207; spicules of, 

208; mentioned, 385, 392. 

intermedia, Mow*, 205, 385, 392; 

mentioned, 193, 214; spicules of, 

206. 

Leucosia, Fabr., 428. 

corallicola, Ale., 409. 

elata, A. M.-Edw., 409. 

Fuscomaculata, Klunz., 428. 

hilaris, Nob., 409. 

signata, Pauls., 428; distrib., 409. 

Leucosides, Rathbun, 428. 

Leucosiide, 428; list, 409; summary, 

417. 

Leucosolenia canariensis, Thacker, 184, 

185. 
coriacea, Bowerb., 184. 

tenuipilosa, Dendy, 185. 

Liagora viscida, Ag., 403. 

Libystes, A. M.-Edw., 463. 
nitidus, A. M.-£iw., 463; distrib., 

415, 421. 

Lichenopora, Defr., mentioned, 173. 

radiata, Aud., 237; mentioned, 232. 

Liocarcinus, Rathbun, 411 ftnote. 

Liomera cinctimana (JV/.), 412. 
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Liomera granosimana, A. M.-Edw., 418. 

pubescens (H. M.-Edw.), 412. 

—-— yar., Nob., 412. 

themisto (de Man), 413. 

Lioxantho asperatus, Alc., 413. 

punctatus (H. M.-Edw.), 413, 

tumidus, Alc., 413. 

Lissocarcinus orbicularis, Dana, 411. 

Lissodendoryx isodictyalis (Carter), 389, 

596, 

Literature of Red Sea Crustacea, 423-426. 

Lithistida, 288; mentioned, 287. 

Lithistida-Hoplophora, 390, 596. 

Lithodomus, Cuv., mentioned, 284. 

Jathophyllum affine, Posie, 80; mentioned, 

WT 

erispatum, Hauck, 405. 

expansum, Phil., 405. 

Kaiserii, Heyd., mentioned, 80. 

pallescens, Foslie, mentioned, 80. 

Lithophytum arboreum, Forsk., 55; men- 

tioned, 48, 74. 

brassicum, May, 56; mentioned, 48, 

74, 75. 

Crosslandi, Thomson § Mc Queen *, 56 ; 

mentioned, 48, 74. 

fulvum, Forsk., 49. 

macrospiculatum, Thomson § Mc- 

Queen *, 57; mentioned, 48, 74, 75. 

Stuhlmanni (May) Kiikenh., men- 

tioned, 55. 

thyrsoides, Ehrenb., 56; mentioned, 

48, 74. 

Lithothamnium, Phil., mentioned, 5, 284. 

fasciculatum, Azesch., 404. 

polymorphum, Aresch., 404. 

Litocheira (Ainahan), 464. 

integra (Meers), 464, 475; distrib., 

415, 421; new to Red Sea, 407. 

Litochira, 464 = Litocheira. 

Lobiancopora, Pergens, mentioned, 238,420. 

hyalina, Pergens, mentioned, 240 

ftnote. 

Lobophytum densum, Whitelegge, 55. 

pauciflorum, Ehrend., 74. 

Lomanotus, Vér., mentioned, 86, 90. 

genei,, Vér., mentioned, 86, 89, 90. 

marmoratus, Ald. § Hanc., mentioned, 

89, 90. 
vermiformis, Liiot *, 88; mentioned, 

86, 87, 90. 

Lomentaria squarrosa, Kiitz., 404. 

Lophactea, A. M.-Edw., 443. 

anaglypta, Alc., 448; distrib., 413 (as 

Platypodia a.). 
Lophothelia byssoides, Gubs., 403. 

Lophozozymus pulchellus, A. M.-Hdw., 

413. 

Loricaria egyptiaca, Aud., 129. 

Loyenella clausa, Hincks, mentioned, 83. 

corrugata, Thornely *, 82; mentioned, 

85. 

Loxosoma, Bvv., minute excretory organs 

in, mentioned, 155. 

Kefersteinii, Claparéde, 252. 

Lupa, Leach, 438. 

aleocki (NVob.), 433, 474; distrib., 41]. 

420; figured, 408; add. specimen, 
408. 

arabica (WVob.), 411. 

convexa (de Haan), 411. 

granulata (H, M.-Edw.), 411. 

longispinosa (Dana), 411. 

var. bidens (Laurie), 411. 

orbitosina (Rathbun), 411. 

pelagica (Zinn.), 411. 

sanguinolenta (Herbst), 411. 

Lutianidee, 480. 

Lutianus bohar (Forsk.), 480. 

gibbus (Forsk.), 480. 

quinquelinearis (Zloch), 481. 

Lybia denticulata, Nod., 415. 

Lybystes, 463 = Libystes. 

Lycium persicum, Miers, mentioned, 276. 
Lydia tenax (Riipp.), 414. 

Lyngbya semiplena, J. Ag., 401. 

Lytocarpus, Kurchenp., mentioned, 83; 

Diphasia mutulata, Busk, attached 

to, 85. : 

gracilicaulis, Ydderholm, mentioned, 
86. 

Hornelli, Thornely, 84. 

philippinus, Av-chenp., 84. 

McQueen, James M., and Prof. J. Arthur 

Thomson: The Alcyonarians of the 
Sudanese Red Sea, 48-75. 

Macrophthalmus, Latr., 470. 

brevis (Herbst), 416. 

convexus, Stimp., 471. 

depressus, Fiipp., 472 ; lists, 416, 42], 

40* 
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Macrophthalmus graetfei, A. M.-Edw., new 

to Red Sea, 407; first male specimen, 

408 ; 470, 471; lists. 416, 421. 

inermis, A. M.-Edw., 471; not a 

syn. of M. convexus 

leachii, Aud., 469. 

verreauxi, H, M-dw., 470; lists, 

A16, 421. 

Meeandrospongidee, 385, 393. 

Maiide, Stebb., 430. 

Maine, Alc., 480. 

Maldives, Crustacea, 409-416. 

Mamaiide, 430; list, 410; summary, 

417. 
Man, Isle of, Algze in fruit, 403. 

Mancasellus, Hurzer, mentioned, 224. 

Margaritifera vulgaris, Schewm., mentioned, 

LOZ, 177,257,308: 
Marine Biology, Report on the, of the 

Sudanese Red Sea, by Cyril Crossland, 

with an Introduction, by Prof. W. A. 

Herdman, 1. 

Narrative of the Expedition, 3. 

—— Note on the Formation of the 

Shore-Cliff near Alexandria, 10. 

The Recent History of the Coral 

Reefs of the Mid-West Shores of the 

Red Sea, 14. 

Marionia, Vayss., mentioned, 122. 

arborescens, Bergh, mentioned, 122. 

eyanobranchiata, Riipp. § Leuck., 120; 

mentioned, 87, 122. 

Mastigophora Dutertrei, var. pcos anseris, 

Kirkpatrick, 169. 

Matuta banksii, Leach, distrib., 409. 

lunaris (For'sk.), distrib., 409. 

victor (Fabr.), 409. 

Meandxina, Lam., mentioned, 20. 

Megalopastas, Dendy, mentioned, 360. 
erectus, Row *, 360, 390, 896; men- 

tioned, 290. 

Megapogon, Jenkin, mentioned, 197. 

Meinertia, Stebbing, 219. 

imbricata, Labr., 219. 

Meleagrina margaritifera, Zinn. men- 

tioned, 164. 

Melibe, Rang, mentioned, 95. 

bucephala, Bergh, 94; mentioned, 

87, 99. 
pilosa, Zease, mentioned, 99. 

Melithea, Aé//., mentioned, 72. 

Melitodes, V’er7., mentioned, 66, 68. 

coccinea (Zllis), 66; mentioned, 48, 

74, 75, 

splendens, Thomson § Me Queen *, 67; 

mentioned, 48, 74, 75. 

Melobesia Thuretii, Born., 404. 

Membranipora, Blainv., mentioned, 138, 

140, 141. 

appendiculata, HZincks, mentioned, 167 

ftnote. 

Aragoi, Aud., 167. 

articulata, Waters, mentioned, 167. 

bursaria, MacG., 159, 178. 

—- var. phillipensis, Waters, men- 

tioned, 159. 

denticulata, Busk, mentioned, 158. 

limosa, Waters*, 140, 178, 231; 

mentioned, 252. 

papillata, Busk, 166. 

Rosselii, Awd., mentioned, 159. 

Rozxier?, Busk, 14]. 

Savartii, Awd., 137, 178; mentioned, 

138, 140. 

sceletos, Busk, mentioned, 167. 

trifolium, form minor, Ainchks, 166, 

Membraniporella, Hicks ?, mentioned, 148. 

Membraniporidze, mentioned, 153, 

Menippe rumphii (Ladr.), 414. 

Menothius monoceros (Zatr.), 410. 

Mersa Abu Hamma, Station for Crustacea, 

Al9: 

—— Ar-rakiya, Crustacea, 422. 

Wadi Lehama, Feypt, 41). 

Metopograpsus, H. M.-dw., 472. 

messor (Lorsk.) Nob., 472; distrib., 

416, 421. 
var. frontalis, Miers, 472, 4 

thukuhar, Stump., 472. 

Micippa philyrva (Herbst), 410. 

var. mascarenica, Avoss7., 410. 

thalia (JZerbst), 410. 

var. haanii, Stamp., 410. 

Micrognathus brevirostris (2ipp.), 479. 

Micropora, Lichw., mentioned, 189. 
ratoniensis, Waters, mentioned, 230. 

Microporella, Hvncks, mentioned, 170. 

ciliata, Pall., 143; mentioned, 143. 

var., mentioned, 154. 

coronata, Awd., 142, 178; mentioned, 

143. 

impressa, dud., mentioned, 145. 

moO 
fo. 
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Microporella Malusii, dAvd., 168; men- 

tioned, 145. 

personata, Busk, mentioned, 148. 

Watersi, De Stefam, 150. 

Mimosella, Aincks, mentioned, 238, 241, 

246, 
gracilis, Hincks, 250; mentioned, 239 

ftnote. 

Monacanthidee, 485. 

Monacanthus setifer, Benn., 485. 

Monastesia, Julien, mentioned, 241. 

Monaxonellida, 208, 288; mentioned, 287, 

Monoporella, Hincks, mentioned, 149, 161. 

albicans, Hincks, 161 ; mentioned, 160, 

162. 
Mopsea bicolor, Kolliker, 68; mentioned, 72. 

erythrea, Klunz., 75. 

Mopsella erythracea, Gray, 75. 

Mueil cunnesius, Cuv. §& Val., 482. 

Smithii, Giinth., 482. 
Mugilide, 482. 

Muliide, 481. 

Munnide, 224. 

Munnopsidee, 224. 

Mureenesocidze, mentioned, 478. 

Mureenichthys Schultzii, Bleek., 479. 

Murenidee, 478. 

Myliobatidee, 478. 

Myosoma spinosa, Robertson, mentioned, 

262. 

Myra fugax, Alc., 428. 

pentacantha, Alc., 428. 

Mytilus margaritiferus, Zinn., mentioned, 

283. 

Myxilla cratera, Row *, 343, 389, 396, 400; 
mentioned, 290; fig., 344, 346. 

isodictyalis, Carter, 3413, 389, 396; 

mentioned, 290. 

tenuissima, Jtow*, 345, 389, 396; 

mentioned, 290; fig., 346. 

Myxospongida, 288, 291, 385, 392; men- 

tioned, 287. 

Naiadacese, mentioned, 80. 

Najas marina, Zinn., mentioned, 80. 

Nardoa canariensis, Miklucho, 184. 

Neenchelys, Bamber *, 479. 
microtretus, Bamber *, 479. 

Neenchelidee, Bamber *, 478. 

Nellia oculata, Busk, 167; mentioned, 81. 

Nembrotha, Bergh, mentioned, 99. 

limaciformis, Lot *, 98; mentioned, 

87. 
rubro-ocellata, Bergh, mentioned, 99. 

Nephthya, Sav., mentioned, 64. 

albida, Holm, 59; mentioned, 48, 74. 

Chabrolii, M.-Hdw. § Haime, 74. 

zanzibarensis, Thomson § Henderson, 

59; mentioned, 48. 

Neptunus, de Haan, 488. 

Alcocki, Nob., 438. 

Non-Calearea, 291, 385, 392. 

Norodonia, Julien, mentioned, 241. 

Jotamia avicularis, Waters, 129. 

Notopus, de Haan, 429. 

dorsipes (Fubr.), Alc., 429; distrib., 

410, 420; new to Red Sea, 407. 

Nucia, Dana, 428. 

pfefferi, de Man, 409. 

pulchella, A. M.-Edw., 428; distrib, 

409, 420; special note, 408. 

tuberculosa, A. M.-Edw., 409. 

Nudibranchs, Notes on a Collection of, 

from the Sudanese Red Sea, by 

Sir Charles Eliot, 86-122. 

List of species of, 87. 

Nursia jousseaumei, Nob., 409. 

—— var. cornigera, Wob., 409. 

Nymphon, Fabr., 256. 

maculatum, G. H. Carpenter *, 256 

mentioned, 259. 

Nymphonide, 256. 

Obelia bifurcata, Hincks, 81; growing on 

Nellia oculata, mentioned, 81, 85. 

Octopus Cuvieri, Fér. & d’Orb., 36. 

granulatus, Lam.,, 36. 

horridus, @’Orb., 37. 

Horsti, Joubin, 38. 

macropus, Risso, 386. 

vulgaris, Lam., 36. 

Ocypoda=seq. 

Ocypode, Fubr., 467. 
wegyptiaca, Gerst., 467; lists, 416, 

AQ). 

ceratophthalma (Pall.), 416. 

cordimana, Desm., 416. 

jousseaumei, Nob., 416. 

Ocypodidee, 467; list, 416; summary, 

417. 
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Ohola pacifica, Bergh, 101 ; mentioned, 86, 

87, 102. 

Oniscidea, 226. 

Oniscus conglobator, Pall., 219. 

globator, Pall., mentioned, 219. 

imbricatus, Fabr., 219, 

serratus, Fabr., 219. 

Ophlitaspongia arbuscula, Row *, 347, 389, 

596, 400 ; mentioned, 290; fig., 348, 

350. 

digitiformis, Row*, 351, 389, 396, 

400; mentioned, 290. 

horrida, Row *, 349, 389, 396, 400; 

mentioned, 290; fig., 359. 

Ophthalmias, Rathbun, 431. 

cervicornis (ferbat), 432, 475. 

curvirostris (d. M.-Edw.) Klunz., 

431, 475; distrib., 410, 420; a good 

species, 407. 

Oreophorus horridus, Riipp., 409. 

Oscarella cruenta, Carter, 385, 392. 

Oscarellide, 385, 392. 

Osthimosia, Judl., mentioned, 160. 

Ostracoteres=seq. 

Ostracotheres, H. M.-Edw., 465. 

affinis, H. M.-Edw., 415. 

cynthiz, Nod., 465, 475; distrib., 415, 
421. 

tridacne, Riipp., 416. 

Ostrea, Linn., mentioned, 283. 

Oxyrhyncha, 480; list, 410; summary, 

417. 

Oxystomata, 427; list, 409; summary, 

417. 

Ozius rugulosus, Sé7mp., 414. 

Pachastrella abyssi, Sollas, mentioned, 310. 

exostotica, O. Schmidt, 385, 393. 

Pachastrellide, 385, 3938. 

Pachychalina alveolopora, Topsent, 388, 

395. 

furcata, Row ?, 388, 395. 

variabilis, Dendy, 321, 588, 395; men- 

tioned, 289. 

Pachycheles, Stimp., 263. 
sculptus, M.-Edw., 263. 

Padina pavonia, J. Ay., 78, 402. 

Pagrus spiniter (Forsk.), 481. 

Paguristes, Dana, 260. 

jousseaumi, Bouv., 260. 

Paguristes jousseaumi, var. glabra, Bowv., 

mentioned, 260. 

var. intermedia, Bouwv., men- 

tioned, 260. 

var. perspicax, Nob., mentioned, 

260. 

Paguride, 260. 

Pagurus, Fabr., 261. 

depressus, Heller, 261. 

' euopsis, Dana, 261. 

tinctor (Forsk.), 261. 

tinctor, Nobili, 261. 

varipes, Heller, 261. 

Palicide, 473; summary, 417. 

Palicus, Phil., 473. 

jukesii, White, 416, 473. 

whitei (Miers), Alc., 473;  distrib., 

416; new to Red Sea, 407, 421. 

Pallenidee, 257. 

Pallenopsis, W2/son, 257. 

Crosslandi, G. H. Carpenter *, 257; 

mentioned, 258, 259. 

Palmicellaria, Ald., mentioned, 160. 

Paludicella, Gerv., mentioned, 241. 

Paraclistostoma, de Man, 469. 

leachi: (Aud. & Sav.) Nob., 469; 

distrib., 416, 421. 

Paranotonyx curtipes, Wob., 415. 

Parasellidse, 224. 

Paratetilla, Dendy, mentioned, 382. 

cineriformis, Dendy, mentioned, 511,, 

382. 

eccenirica, Row *, 306, 387, 394, 399; 

mentioned, 289; fig., 809, 310, 311, 

312, 382. 

merewiensis (Carter) Dendy, men- 

tioned, 311, 312. 

Parathoé rotundata, Miers, 410. 

Parthenope, Fadbr., 454. 

acuta, Klunz., 411; in Red Sea, 408. 

hoplonotus, Rathbun, 455. 

horrida (Linn.) Fabr., 434; distrib., 
411, 420. 

Parthenope, Weber, 435. 

Parthenopide, 434; list, 411; summary, 
417. 

Pearl-shells, mentioned, 277. 

Pedicellina, Sars, its minute excretory 
orvans, 155, 238, 239. q 

cernua (Pall.) Hincks, wentioned, 

252. 
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Pedicellina cernua, var. glabra, Sars, 
mentioned, 252: 

gracilis, Levinsen, 251. 

hirsuta, Jullien, mentioned, 252. 

Pennaria symmetrica, Clark, 81. 

Pennariide, 81. 

Pentaceros Lincki, Blainv., mentioned, 9. 

Perenon planissimum (Herbst), 416. 

Pericera, Latr., 431. 

Perigonimus, Sars, colony, mentioned, 88. 

vagans, Thornely *, 81; mentioned, 85. 

Perinea tumida, Dana, 410. 

Peronodoris, Bergh, 113, 114; mentioned, 

114, 116. : 
cancellata, Bergh, 114; mentioned, 

86, 116. 

denticulata, Hot *, 114, 115; men- 

tioned, 86, 87, 114. 

Persephona, Leach, 428. 

affinis, Bell, 409. 

fugax (Fabr.), Rathbun, 428; distrib., 

409, 420. 

kessleri, Pauls., 409. 

pentacantha, Alc., 428. 

Persian Gulf, Crustacea, 409-416. 

Petrolisthes, Stimp., 262. 

bosci, Aud., 262. 

dentatus, Stimp., 262. 
lamarcki (Leach) Stimp., 262. 

var. dentatus, zddell, men- 

tioned, 262. 
var. rufescens (Heller) Borrad., 

mentioned, 262. 

leptocheles, Heller, 263. 

rufescens (Heller), 262. 

Petroscirtes ancylodon, Riipp., 485. 

mekranensis, Regan, 483. 

mitratus, Repp., 485. 

Pheophycee, 78, 402; mentioned, 401. 
Phakellia donnani, Bowerb., 357, 390, 396, 

400; mentioned, 290, 558, 382. 

palmata, Row *, 357, 590, 396, 400; 

mentioned, 290; fig., 558. 

Pharetronide, 192, 210, 585. 

Pherusa, Zamv., mentioned, 238, 240, 246. 

Phialodoris podotria, Bergh,mentioned, 116. 

Philyra rectangularis, Mzers, 410. 

seabriuscula (Fabr.), 410. 

variegata (Riipp.), 410. 
Phyllidia varicosa, Zam., 120; mentioned, 

87. 

Phyllospongia, Hh/ers, mentioned, 281. 

cordifolia, eller, 378, 391, 397; 

mentioned, 290. 

foliascens ( Pall.) Lendenfeld, 391, 397. 

madagascariensis, Hyatt, 378, 391, 

397 ; mentioned, 290, 382. 

otahitica, Hyatt, 391, 897 ; mentioned, 

382. 
pennatula, Lendenf., 379. 

perforata, Hyatt, 391, 3897. 

radiata, Hyatt, 379, 396, 397; men- 

tioned, 290, 382. 

Phyllospongiide, 283. 

Phylosiphonia clavata, Keller, 389, 395. 

conica, Kedler, 588, 395. 

intermedia, Lendenf., 388, 395. 

pumila, Keller, 326. 

pumila, Lendenf., 326. 

vasseli, Keller, 389, 399. 

Phymodius, 4d. M.-Idw., 450. 

eranulatus ( Targ.-Tozz.), 414. 

monticulosus, Alc., 450. 

obscurus, Rathbun, 450. 

sculptus (4. M.-Edw.), 450; distrib., 

414, 491; growth-change, 408. 

ungulatus (H. W.-Edw.), 450; distrib., 

414, 491. 
Pilochrota haeckeli, Sol/as, mentioned, 

294, 295. 
lendenfeldi, Sovl/as, mentioned, 294, 

295. 
pachydermata, Sollas, mentioned, 294, 

295. 
parva, fow *, 298, 386, 393; men- 

tioned, 289, 294, 295, 399. 

variabilis, Wilson, mentioned, 294, 

295. 

Pilodius armiger, Nob., 414. 

Martensi (A7auss), 414. 

pugil, Dana, 414. 

Pilumnus, Leach, 458. 

asper (Ztéipp.), 414. 

brachytrichus, Kossm., 414. 
eudzemoneus, Nod., 414. 

forskalii, H. M.-Edw., 414. 

hirsutus, Stzmp., 414. 

levimanus, Dane, 414. 

propinquus, NVod., 458; distrib., 414, 

421. 

quadridentatus, de Man, 414. 

savignyl, Heller, 414. 
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Pilumnus schrenkii, Pauis., 414. 

spongiosus, Nob., 414. 

trichophoroides, de Man, 414. 

var., 414. 

Vauquelini, Nob., 459; distrib., 415. 

vespertilio (Fabr.), 414. 

Pinnoteres=seq. 

Pinnotheres, Bosc, 466; lists, 415, 421. 

borradailei, Nob., 415. 

coutieril, Wob., 415. 

lutescens, Wob., 415. 

maindroni, Wob., 415. 

pectinicola, Biirg., 415. 

pernicola, Biirg., 415. 

pilumnoides, Wob., 466. 
purpureus, Ale., 415. 

Pinnotheride, 465; summary, 417. 

Placortis simplex, Schulze, 292, 385, 398 ; 

mentioned, 288, 383, 

semplex, Topsent, 292. 

Placospongia melobesioides, Gray, 387, 394 ; 
mentioned, 382. 

Plagusia depressa (Herbst), 416. 

var. tuberculata, Zam., 416. 

squamosa, Herbst, 416 ftnote. 

Plakinidee, 288, 292, 385, 393. 
Planes minutus (Zinn.), 416. 

Platophrys pantherinus (Riipp.), 485. 
Platycephalide, 484. 

Platycephalus indicus (Zinn.), 484. 

Platydoridide, 113. 

Platydoris, Bergh, 114; mentioned, 86, 87, 
114. 

incerta, Liiot, juv., 111; mentioned, 
87. 

Platypodia, Bell, 443. 

anaglypta (Heller), 443; distrib., 412, 
421. 

eristata (A. M.-Edw.), 418. 

granulosa (Leiipp.), 413. 

semigranosa (feller), 413. 

Plectorhynchus galerina (Forsk.), 481. 

Pleuroleura, Bergh, mentioned, 88. 

glabra, Eliot *, 88; mentioned, 86, 
87. 

ornata, Eliot, 88. 

Plexaura antipathes, Kélliker, 75. 
torta, Klunz., 75. 

Plocamopherus, F. 8. Leuckart, 102. 

maderze (Lowe) Leuckart, mentioned, 
102 ftnote, 103. 

Plocamopherus ocellatus, Riipp. § Leuck., 

102; mentioned, 86, 87, 104; phos- 

phorescence of, mentioned, 104. 

Plotosidee, 478. 

Plotosus anguillaris (Bloch), 478. 

Plumularia alternata, Nutting, 84. 

halecioides, Alder, 84. 

setacea (lis), 84. 

Plumulariide, 84. 

Podophtalmus= seq. 

Podophthalmus, Zam., 442. 

vigil (Fabr.) Lam., 442; distrib., 412, 

420, 

Peeciliidee, 479. 

Polycera, Cuv., mentioned, 101, 102. 

quadrilineata, Miill., mentioned, 101. 

Polyonix, Stimp., 263. 

biunguiculatus, Dana, 263. 

denticulatus, Pauls., 263. 

Polyplacophora, or Chitons, by E. R. 

Sykes, 31-34. ; 
Polypus, Schnew., 35. 

cranulatus, Lam., 36; mentioned, 30. 

horridus, d’Orb., 37 ; mentioned, 35, 

Horsti, Joubin, 38. 

macropus, Jtisso, 36 ; mentioned, 3d. 

sp., 86; mentioned, 35. 

vulgaris, Lam., 85; mentioned, 36. 

Polysiphonia bipinnata, Post. § Rupr., 

405. 

utricularis, Zan., 404. 

violacea, Grrev., 404. 

Polyzoa, tubular branches of, inhabited by 

Polychete worm, Chetopterus, men- 

tioned, 150. 

Polyzonia jungermannioides, J. dAg., 79; 

found on Sargassum dentifolium, men- 

tioned, 79. 

Pomacentride, 481. 

Pomacentrus cyanostigma, Riipp., 481. 
tripunctatus, Cuv. & Val., 481. 

Pomaside, 481. 

Pontodrilus Crosslandi, Deddard, men- 

tioned, 9. 

Porcellana, Lam., 265. 

ineequalis, Heller, 263. 

Porcellanide, 262. 

Perella acutirostris, Smitt, mentioned, 154. 

nitidissima, Hincks, mentioned, 177. 

plana, Hincks, mentioned, 154. 

saccata, Busk, 179. 
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Porina colwmnata, Waters, 170. 

cribraria, MacG., 170. 

duplicata, Reuss, mentioned, 170. 

tuberculosa, Maplestone, 170. 

Porites, Zam., mentioned, 20. 

Portunide, 487; list, 411 ; summary, 417. 

Portunus subcorrugatus (Ad. M.-Hdw.), 

411. 

Porus anguinus, Gualtieri, 145. 

Potamogetonacez, 80. 

Potamonidee, summary, 417. 

Psammopemma commune, Carter, 565, 391, 

397 ; mentioned, 290, 382. 

commune, Lendenf., 365. 

fuliginosum, Lendenf., 377. 

Psammaplysilla arabica, Keller, 377, 391, 

397. 
Pseudaxonia ?, 66, 74; mentioned, 48. 

Pseudochromis olivaceus, Reépp., 480. 

Pseudodromia integrifrons, Hend., distrib., 

409, 

Pseudograpsus erythreeus, Kossm., 416. 

Pseudomicippa nodosa, /eller, 410. 

Pseudoscarus harid (For'sk.), 482. 

niger, Ripp., 482. 

Pseudosuberites hyalina, Ridley & Dendy, 

305, 386, 393; mentioned, 289. 

hyalinus, Topsent, 305. 

sulphurea, 7upsent, mentioned, 305. 

Pseudozius caystrus (dd. § Wh.), 414. 

sinensis, A. M.-Edw., 414. 

Ptenoplacidz, sammary, 417. 

Pterois miles (Benn.), 484. 

Pycnogonida from the Red Sea and Indian 

Ocean, collected by C. Crossland, by 
G. H. Carpenter, 256-258. 

Quadrella coronata, Dana, 415. 

var., 415. 

var. granulosa, Borrad., 415. 

var. maculosa, Alc., 415. 

Quadricellaria oblonga, d’Orb., mentioned, 

141. 

Raninide, 429; list, 410; summary, 417. 

Rawaya Salt-field, 274. 

Red Sea, new Brachyura, 407. 

Reniera, Nardo, mentioned, 319. 

Reniera coccinea, Keller, 387, 594. 

decidua, Topsent, 387, 394. 

depressa, Topsent, 388, 394. 

elastica, Kedler, 387, 594. 

implexa, O. Schmidt, 315, 387, 394; 

mentioned, 289, 382. 

ramusculoides, Topsent, 388, 594. 

ridleyi, Keller, 387, 594. 
scyphonoides, Lam., 387, 394. 

sp., 318; mentioned, 289. 

spinosella, Row *, 317, 387, 394; men- 

tioned, 289 ; fig., 318. 

tabernacula, Row*, 316, 587, 394; 

mentioned, 289. 
Renierinz, 289, 315, 387, 588, 394. 

Reptescharella Aragoi, d’Orb., 167. 

Reptescharellina Rozieri, VOrb., 141. 

Reptoporina hevagona, d’Orb., 168. 

rugosa, d’Orb., 143. 

Retepora, Lam., mentioned, 125, 158, 175, 

176. 
abyssinica, Waters *, 176; mentioned, 

181. 

var. expansa, Waters*, 254. 

cellulosa, Smtt, mentioned, 154. 

coriensis, MacG., mentioned, 176. 

delicatula, Busk, mentioned, 254. 

gigantea, Busk, mentioned, 176. 

oranulata, MacG., mentioned, 177. 

hippocrepis, Waters, mentioned, ftnote 

153. 
hirsuta, Busk, 175; mentioned, 181. 

jermanensis, Waters *, 176; men- 

tioned, 168, 181. 

marsuplata, Smztt, mentioned, 176. 

monilifera, MacG., mentioned, 175. 

var. umbonata, MacG., men- 

tioned, 175. 

Solanderia, Calvet, mentioned, 176. 

Reteporidz, mentioned, 154. 

Rhamphostomella costata, Lorenz, men- 

tioned, 153 ftnote. 

Rhinobatide, 477. 

Rhinobatus granulatus, Cauv., 477. 

Rhodophycez, 79, 403 ; mentioned, 403. 

Rhynchozoon corrugatum, Thornely, 158, 

178. 

incisor, Thornely, mentioned, 158. 

Riddell, W.: XVII. Anomura, 260-264. 

Rigona, Loman, subgen., mentioned, 
258. 
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Row, R. W. Harold: Report on the 

Sponges collected by C. Crossland in 

1904-5.-—Part I. Calcarea, 182-214. 

—— — PartIl. Non-Calearea, 287- 
400. 

Sabellaria, Zam., mentioned, 12. 

Sabelliformia, sand-tubes of, mentioned, 13. 

Salarias anomalus, Regan, 484. 

frontalis (Zhrenb.), Cuv. § Val., 484. 

melanosoma, Regan, 484. 

quadripinnis, Riipp., 484. 

Salicornia fruticosa, Zinn., 405; men- 

tioned, 80, 286. 

Sapline musse, Keller, 887, 394. 

Sarcophytum densum, Whitelegge, 74. 

ehrenbergi, Marenzeller, 74. 

gardiner1, Pratt, 74. 

glaucum, Quoy § Gaim., 52,74; men- 

tioned, 48, 75. 

pauciflorum, ATZunz., 74. 

pulmo, Haeck. [Klunz.], 74. 

querciforme, Pratt, 74. 

savignyi, Klunz., 74. 

trocheliophorum, Marenzeller, 74. 

Sargassum crispum, Forsk., 78. 

dentifolium, J. Ag. 78, 402; men- 

tioned, 79. 

latifolium, J. Ag., 78. 

—— var. zanzibarica, Hauck, men- 

tioned, 78. 

linifolium, J. Ag., 402. 

subrepandum, J. Ag., 78, 402. 

Sczeops peecilura (Bleek.), 485. 
Searidze, 482. 

Schismopora, MacG., mentioned, 160. 

cucullata, Maplestone, 162. 

Schizophrys aspera (H. M.-Edw.), 410. 

Schizoporella, Hincks, mentioned, 1438, 147, 

148, 154, 157, 160, 161, 162, 170. 
ampla, AKirkp., mentioned, 147. 

aperta, Hincks, 161; mentioned, 160, 
162. 

argentea, Hincks, 146, 178, 179; men- 

tioned, 248. 

arrogata, Waters, mentioned, 144, 
atrofusca, Hincks, 150. 

var. labiosa, Hincks, 150. 

auriculata, Huss., mentioned, 144. 

Bernardii, Sav. §& Aud., 169, 180. 

Schizoporella Cecilii, Aud., mentioned, 169. 

depressa, Philipps, 169. 

Duboisii, Aud., 146. 

errata, Waters, mentioned, 146. 

errata, Calvet, 145. 

Harmsworthii, Waters,mentioned, 144. 

linearis, Hincks, mentioned, 144, 146. 

var, quincuncialis, Hineks, men- 

tioned, 168. 

marmorea, Hincks, mentioned, 157. 

mucronata, Smitt, 169. 

nivea, Busk, 168, 180. 

var. millanensis, Waters, men- 

tioned, 168. 

pellucida, Ortm., mentioned, 171. 

pes anseris (Siztt), 169. 

polystomella, Reuss, mentioned, 164. 

sanguinea, Norman, mentioned, 143, 

144, 145, 154. 
serratimargo, Hincks, mentioned, 144. 

sprculijera, Busk, 147. 

spinifera, Johnst., mentioned, 143. 
spongites, Smtt, mentioned, 145. 
subsinuata, Azncks, mentioned, 162. 

unicornis, Johnst., 143, 178; men- 

tioned, 144, 145, 154. 

var., 144, 178. 

var. ansata, Johnst., 145; men- 

tioned, 146. 

viridis, Thornely, 147, 178; men- 

tioned, 144, 147. 

Sclerochalina crassa, Keller, 389, 395. 

fistularis, Zopsent, 389, 395. 

sinuosa, Topsent, 389, 395. 

Sclerodoris, Hivot, 114; mentioned, 115. 

coriacea, lot, mentioned, 114. 

minor, Lliot, 114. 

osseosa, Kelaart, 114. 

rubra, Lliot, 114. 

tuberculata, Hiot, 114. 

Sclerophytum densum, Whitelegge, 55 ; 
mentioned, 48. 

Gardineri, Pratt, 53; mentioned, 48. 

querciforme, Pratt, 54; mentioned, 

48, 75. 
Scorpeena longicornis, Giiinth. § Playf., 484. 

Scorprenidee, 484. 
Scrupocellaria Bertholletti, Aud., 133. 

capreolus, Heller, 153. 

cervicornis, Busk, 166. 

Delilii, Awd., mentioned, 134. 
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Scrupocellaria ferox, Dusk, mentioned, 138. 

Jolloisu, Sav. § Aud., 132, 177 ; men- 

tioned, 134, 254, 

Macandrei, Busk, 

134. 

mansueta, Waters *, 154, 177. 

obtecta, Hasw., mentioned, 133. 

reptans (Linn.), mentioned, 133, 184. 

var. Bertholettii, Waters, 133. 

seabra, van Beneden, mentioned, 134. 

scruped, Thornely, 134. 

scrupea, Lusk, 

Waters*, 134. 

serrata, Waters*, 183, 177; men- 
tioned, 134. 

Smittii, Vorman, mentioned, 184. 

varians, Hincks, mentioned, 133. 

Seylla serrata (Forsk.), 411. 

Scyllea, Zinn., mentioned, 92-94. 

mentioned, 133, 

var. dongolensis, 

Hookeri, Gray, mentioned, ftnote 

93. 

pelagica, Zinn, mentioned, 91, 98, 

94. 

viridis, Add. § Hanc., mentioned, 92. 

Scypha coronata, Gray, 185. 

Sebastes polylepis, Bleck., 484. 

Semieschara magna, VOrb., 149. 

Sepia Lefebrei, d’Or6., 39; mentioned, 35. 
Rouxi, d’Ord., 42 ; mentioned, 35. 

Rout, Hoyle, 42. 

singalensis, Goodrich, 42; mentioned, 

BO. 
Serialaria Couthinn, F. Miller, 243. 

Serranidze, 480. 

Sertularia imbricata, Adams, 248. 

Sertulariidee, 85. 

Sesarma jousseaumei, Nod., 416. 

Sexual Organs in Isle of Man Algee, 403. 
Seychelles, Crustacea, 409-416. 
Shubak, Crustacea, 422. 

Siganidze, 482. 
Siganus nebulosa (Quoy § Gaim.), 482. 

rivulatus, Forsk., 482. 

stellatus, Forsk., 482. 

Sigmatomonaxonellida, 288. 

Sigmatophora, mentioned, 287, 288. 

Sigmatotetraxonida, 288, 289, 306, 315, 
381, 354. 

Simocarcinus camelus, K/unz., 410; in Red 

Sea, 408. 

helleri ( Pavils.), 410. 

Simocarcinus simplex (Dana), 410. 

var. pyramidatus (Heller), 410. 
Siphonochalina clavata, Keller, 389, 395. 

communis, Carter, 325, 382, 388, 395; 

mentioned, 382. 

Var. a, 325. 

== Vers (8, BDH, 

conica, Keller, 324, 388, 395; men- 

tioned, 280, 

intermedia, Lendenf., 388, 895 

tioned, 382. 

papyracea, O. Schmidt, 326. 

reticulata, Keller, 389, 395. 

sororia, Dend., 326. 

tubulosa, 2idley, 326, 388, 895; imen- 

tioned, 289, 382. 

vasseli, Keller, 389, 395. 

Siphonogorgia mirabilis, Adunz., 75. 

Siphonoporella, Hincks, mentioned, 139, 

140. 

bursaria, Thornely, 139. 

nodosa, Azncks, mentioned, 139. 

Smittia, Hinecks, mentioned, 147, 154, 156, 

165, 170, 173, 175. 

cucullata, Neviani, 151. 

dentata, Waters, mentioned, 157. 

egyptiaca, Waters *, 157, 179. 

var. heroopolita, Waters *, 158, 

79). 

Landsborovii, Zizcks, mentioned, 156. 

marmorea, Jiincks, 157, 178. 

nitida, Verrill/, 178, 181. 

obstructa, Waters, mentioned, 157. 

protecta, Thornely, 180. 

reticulata, var., Hincks, 15€. 

var. inequalis, Waters, 150. 

var. spathulata, MacG., 156. 

spathulata, MacG., 156; mentioned, 

174. 

tripora, Waters, mentioned, 157. 

trispinosa, Joinst., mentioned, 154, 177. 

yar. protecta, Thornely, 173, 180. 

form spathulata, Hincks, men- 

tioned, 174. 

tropica, Waters *, 174, 180, 181. 

Sparide, 481. 

Spermothamnion Turneri, dresch., 404. 

Sphacelaria cirrhosa, J. dy., var. luinima, 

Zan., 402. 

rigida, Avitz., 79. 

Spheroma, Bosc, 219; mentioned, 220. 

; Men- 
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Spheeroma cinerea, Bose., 219. 
cong!obator, Pall., 219. 

leucura, White, mentioned, 220, 

stimpsonil, Heller, mentioned, 220. 

walkeri, Stebbmg, 220. 

Spheromidz, 219. 

Spheerozyga Carmichaeli, Harv., 401. 

Spinosella incrustans, Row, 327, 889, 395 ; 

mentioned, 289; fig., 328. 

reticulata, Keller, 389, 395. : 

sonoria (Duch. et Mich.), 326, 389, 

395 ; mentioned, 289. 

Spirastrella decumbens, Ridley, 387, 394. 

punctulata, Ridley, 887, 394. 

vagabunda, Redley, 387, 394. 

var. arabica, Topsent, 387, 394, 

Spirastrellidee, 387, 394. 

Spondylus, Zenz., mentioned, 283. 
Spongelia eedificauda, Low *, 361, 391, 

397 ; mentioned, 290. 

delicatula, Row *, 364, 391, 

mentioned, 290. 

fragilis, var. ramosa, F. £. Schulze, 

39], 397. 

herbacea, Keller, 391, 397. 
Spongeliidee, 290, 361, 391, 397. 

Sponges, Report on the, collected by 

C. Crossland in 1904-5. Part I. Cal- 
carea, by R. W. H. Row, 182-214. 

Part Il. Non-Calearea, by 

h. W. H. Row, 287-400. 

Spongia cavernosa, Esper, 377. 

coriacea, Montagu, 184. 

coronata, Ellis & Solander, 185. 

fasciculata, Esper, 373. 

zimocca, O. Schmidt, 379. 

Spongiidze, 290, 368, 391, 397. 

Spongodes, ‘‘ Less.,” mentioned, 64, 
albida, Holm, 59. 

arborea, Way, 74; mentioned, 64. 

clavata, Avikenthal, mentioned, 62. 

ehrenbergi, Avkenthal,74; mentioned, 

59, 61, 62, 64. 

397 ; 

hartmeyeri, Aiikenthal, 62; men- 

tioned, 59, 60, 64, 74. 

hemprichi, KAlunz., 59; mentioned, 

48, 62, 63, 64, 74. 

klunzingeri, Studer, 74; mentioned, 

59, 61, 64. 
mayi, Kiikenthal, 74; mentioned, 59, 

60, 61, 63, 64. 

| 
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Spongodes pharonis, Thomson & Me- 

Queen *, 64; mentioned, 48, 74, 75. 

ramulosa, Gray, 74. , 

savignyl, Lhrenb., 74; -mentioned, 

64. 

suesiana, Thomson § McQueen *, 62; 

mentioned, 48, 74, 75. 

Spyridia filamentosa, J. Ag., 79, 403. 

Staurodoris, Bergh, mentioned, 87, 114. 

Staurorrhaphide, 190, 192. 

Stebbing, Rev. T. R. R., Crustacea Iso- 

poda, and Tanaidacea of the Sudanese 

Red Sea, 215-230. 

Steganoporella, incks, mentioned, 139. 

bifoveolata, Heder, mentioned, 142. 

Roweri, Smitt, 141. 

form indica, Hincks, 141. 

Smitti, Hineks, 141; mentioned, 142. 

Stelletta, Schmedt, mentioned, 303. 

aurora, Hentschel, mentioned, 305. 

var. arenosa, Hentschel, nien- 

tioned, 303. 

Stellettidee, 289, 293, 386, 393. 

Stelospongia cavernosa, Lendenf., 377. 

Stenetrium, ZZaszw., mentioned, 224, 225. 
antillense, Hansen, mentioned, 225. 

siemensi, Kedler, 386, 393. 

Stenocionops, Leuch, 431. 

Stenocionops, Latr., 431. 

cervicornis, von Martens, 481-488. 

curvirostris, Nob., 481-488. 

Stenoniscus, Dvlifiss, mentioned, 228. 

Stichidium of Hypnea Valentie, 405. 

Stigmatotetraxonida, 387, 390, 394, 

Stilbognathus, ven Martens, 431. 

erythreeus, von Martens, 431; distrib., 

410, 420. 

Stirparia, Goldstein, mentioned, 186, 239. 
californica, Robertson, mentioned, 136. 

ciliata, Robertson, mentioned, 136. 

occidentalis, Jtobertson, mentioned, 

156. 

Stolonifera, Zh/ers, 49; mentioned, 48, 

238, 241. 

Streptoconus, Jenkin, mentioned, 189, 197. 

Stylbognathus, Nob., 481. 

Sualkin, Crustacea, 422. 

Suberites, Nar/o, 304. 

carnosus, Johnst., 804, 386, 893 ; men- 

tioned, 289, 382. 

clavatus, Keller, 386, 398. 
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Suberites incrustans, Keller, 386, 393. 

mastoideus, Aedler, 386, 393. 

Suberitide, 289, 304, 386, 393. 

Suez, Crustacea, 419. 

Sycandra coronata, Haeck., 185. 

raphanus, Haeck., 185. 

Sycetta, Haeck., mentioned, 189. 

stauridia, Haeck., mentioned, 182. 

Sycettide, 185, 189, 190, 192, 384, 

392. 

Sycon, Zisso, 185. 

asperum, O. Schmidt, 186. 

ciliatum, mult. auct., 185. 

coronatum, Lillis § Solunder, 185, 384, 

392 ; mentioned, 182, 183, 382. 

raphanus, O. Schmidt, 185, 384, 392 ; 

mentioned, 182, 183, 382. 

Syculmis, Haeck., mentioned, 197. 

Sykes, EK. R., Polyplacophora, or Chitons, 

31-54, 

Sympodium ceruleum, Lhrenb., 73. 

fuliginosum, Lhrenb., 73. 

fulvum (Lorsk.) Klunz., 49,73; men- 

tioned, 48. 

purpurascens, Lhrenb., 

Synanceia verrucosa, Schneid., 484. 

Syngnathidee, 479. 

Synnotum, Hincks, 129. 

aviculare (Pieper), Hincks, 129. 

Synthecium maldivense, Borrad., 84. 

re 

Wide 

Tanaidacea of the Sudanese Red Sea, by 

Rev. T. R. R. Stebbing, 215-230. 
Tanaide, 215. 

Tanais, dud. § M-Edw., 215. 

phileteerus, Stebbing, 215; mentioned, 

216. 

Tedania assabensis, Keller, 555, 589, 396 ; 

mentioned, 290. 

sp., Topsent, 353. 

Tedaniine, 290, 353, 389, 396. 

Tella Tella Kebira, Crustacea, 422, 423. 

Tenthrenodes, Jenkin, mentioned, 195. 

Terebellidz, sand-tubes of, mentioned, 13. 

Teredo, Zinn., mentioned, 284. 

Terpios lendenfeldi, Ke//er, 336, 393. 

viridis, Keller, 386, 595; mentioned, 

382. 

Tervia folina, Jull., mentioned, 236. 

Tethya arabica, Carter, 586, 393. 

Tethya cliftoni, Row, 303. 
ingalli, Bowerb., 386, 393 ; mentioned, 

382. 
Japonica, Sollas, 386, 893 ; mentioned, 

382. 

lyneurium, Lam., 804,386, 893; men- 
tioned, 289, 382. 

var. a, mentioned, 304. 

seychellensis, Wright, 303, 386, 393 ¢ 

mentioned, 289, 304, 382. 

Tethyide, 289, 303, 886, 393. 

Tetilla arabica (Carter) Sollas, 887. 

394, 

australiensis, Sod/as, mentioned, 312. 

dactyloidea (Carter) Sollas, 387, 394. 

poculifera, Dendy, 306, 387, 394; 

mentioned, 289, 312, 382. 

Tetillide, 289, 306, 312, 387, 394. 

Tetracladidee, 390, 396. 

Tetractinellida, 288; mentioned, 287. 

Tetralia, Dana, 463. 

glaberrima (Herbst), Dana, 463 ; 

distrib., 415, 421. 

Tetraxonida, 292, 306, 385, 886, 393 ; 

mentioned, 287. 

Tetrodon hispidus, Zinn., 485. 

iummaculatus, Schneid., 485. 

stellatus, Schnedd., 485. 

Tetrodontide, 485. 

Teuthididee, 482. 

Teuthis guentheri, Jenk., 482. 

matoides (Cuv. §- Val.), 482. 

Thairopora, MacG., mentioned, 140. 

Thalamita, Zatr., 438. 

admete, Rathbun, 441. 

admete, Alc., 440. 

admete (/Zerdst), 412. 

var. admete (Herbst), 412. 
var. anauensis , Lathb., 412. 

—— var. edwardsi, Borrad., 412. 

var. granosimana, Borrad., 412. 

var. intermedia, Borrad., 441 ; 

distrib., 412, 420. 

var. margaritimana, athb., 

412. 

—— yar. quadrilobata, Miers, 412. 

var. savienyl, A M.-Ldw., 440 ; 

distrib., 412, 420. 

auauensis, Rathbun, 441. 
bandusia, Nob., 412. 

chaptalil (dud. §: Sav.), 439. 
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Thalamita chaptalii & T. poissonii, easily 

separable, 407. 

demani, Nob., 412. 

edwardsi, Borrad., 441. 

integra, Dana, 441; distrib., 412, 

420, 
var. africana, Miers, 412. 

pulchra, Randall, 438. 

poissoni, Ale., 438 ; distrib., 412, 
420. 

quadridens, A. M.-Edw., 412, 

449, 
savignyt, A. M.-Edw., 441. 

tridens, A. M-Edw., 441; distrib., 

412, 420, 
var., special note, 480. 

Thalamitoides, A. M.-Edw., 441. 

Thalamoporella, Hincks, mentioned, 124, 

139. 
Rozieri, Aud., 141; mentioned, 142, 

177, 180. 
Roziert, Hincks, 141. 
Smuttiz, Hincks, 141. 

Thecacera maculata, Eliot, from Karachi, 

mentioned, 86. 

pennigera, Mont., from the British 

Coast, mentioned, 86. 

Thecaphora, Sedys, 81. 
Thomson, Prof. J. Arthur, and James 

M. McQueen: The Alcyonarians of the 

Sudanese Red Sea, 48-75. 

Thornely, Laura Roscoe: Hydroida 

collected by C. Crossland, frem October 

1904 to May 1905, in the Sudanese Red 

Sea, 80-85. 

Thorunna furtiva, Bergh, 110; mentioned, 

86, 87. 
Thuiaria tubuliformis, Marktanner- 

Turneretscher, 85. 

Tonica suezensis, Reeve, 34. 

Torpediniidee, 477. 
Torpedo panthera, Ripp., 477. 

Sinus-persici, Duméril, 477. 

Torres Straits, Crustacea, 409-416. 

Trachyopsis, Dendy, mentioned, 

319. 
halichondrioides, Dendy, 831, 338, 

395; mentioned, 289, 319, 582. 
Trachytedania arborea, Keller, 389, 

396. 
‘Trapezia, Latr., 460. 

Trapezia cymodoce (Herbst), distrib., 415, 

460; growth-change, 408. 

—— yar. areolata, Dana, 415. 

—— var. edentula, Laurie *, 

462. 

yar. ferruginea, Latr., 415. 

var. vuttata, Riipp., 415. 

var maculsta (Macleay), Alc., 

462; distrib., 415, 421. 

—-- maculata, Rathbun, 462. 

digitalis (Lat.), 415, 

maculata, Alc., 462. 

Tretocalyx pole, Schulze, 292, 3885, 

393. 

Trevelyana, Kel., mentioned, 100. 

striata, Liot*, 100; mentioned, 87, 

101, 

Triaxonida, 292, 585, 393; mentioned, 

287. 

Trichiidz, summary, 417. 

Triticella, Dalzeli, mentioned, 238, 241. 

Koreni, Sars, 255. 

Tritonia, Cuv , mentioned, 121. 

cyanobranchiata, Lipp. & Leuck., 

mentioned, 122. 

Hombergii, Cuv., mentioned, 122. 

Trygon sephen (Forsk.), 478. 

uarnak (Forsk.), 478. 

Trygonidee, 478. 

Tubipora, Zann., mentioned, 9. 

chamissonis, Ehyenb., mentioned, 50. 

Hemprichi, Ekrend., 73. 

purpurea, Paill., 49; mentioned, 48, 

73. 

Tubucellaria, d’Ord., mentioned, 148. 

ceroides, Pall., 142. 

Turbinaria decurrens, Bory, 402. 

Tylide, 226. 

Tylides, 226. 

Tyline, 226. 

Tylocarcinus styx (Zerbst), 410. 

Tylos, Aud., 227 ; mentioned, 228. 

albidus, Budde-Lund, mentioned, 227, 
228. 

exiguus, Stebbing*, 228; mentioned, 

230. 

granulatus, Arauss, mentioned, 227, 

228. 

latreillii, Aud., mentioned, 228, 

Tylosiens, 226, 

Tylosinge, 226. 
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Uca annulipes (Latr.), 416. 

inyersa (Hoffm.), 416. 
yar. sindensis (Alc.), 416. 

marionis (Desm.), 416. 
—— yar. nitida, Dana, 416. 

tetragonon (Herbst), 416. 

Udotea argentea, Zan., 77. 
—— f. typica, J. Ag., 402. 

Ulva intricata, Clementi, mentioned, 244. 

Unicrisia tenerrima, Reuss, mentioned, 
26 32. 

Upeneus barberinus (Lacép.), 481. 

Valkeria, Flem., 251; mentioned, 238, 

241, 246. 
cuscuta, Thomps., mentioned, 249. 

densa , Farre, 249. 

tuberosa, Heller, 250. 

uva, Flem., 250 ; mentioned, 289, 249, 

251, 255, 256. 
uva, Lomas, 250. 

verticillata, Heller, 250. 

Valonia egagropila, J. Ag., 402. 
favulosa, Ag., mentioned, 77. 
intricata, Ag., mentioned, 244. 

Vegetative bud of Hypnea, 405. 

Vermetus, Adans., mentioned, 12, 18. 

Verrucella flexuosa, Lam., 70. 

hepatica, Klunz., 75. 
Vesicularia, Thomps., mentioned, 288, 240, 

246. 
bilateralis, MacG., 244. 

cuscuta, Barrois, 250. 

spinosa, Thomps., 249. 

stationis, Ostrowmoff, mentioned, 

249. 

Vesicularina, Johnst., 240. 
Victorella, S. Kent, mentioned, 246. 

Vittaticella Contei, Aud., 130, 177. 

Waters, A. W., Report on the Marine 

Biology of the ‘sudanese Red Sea, 

from Collections made by Cryil Cross- 

land ; together with Collections made in 

the Red Sea by Dr. R. Hartmeyer. 
XII. The Bryozoa. 

Part I. Cheilostomata, 123-181. 

Pantie eil=2oor 

Watersipora cucullata, Neviani, 151. 

Xantho, Leach, 444. 

distinguendus, de Haan, 444; distrib., 

415, 421, 

evaratus, Alc., 444. 

hirtipes, H. M.-EHdw., 418. 

hydrophilus (Herbst), Stebb., 444; 

distrib., 413, 421; fio., 474, 

var. granulosus, Stamp., 445. 

Xanthidze, 442; list, 412; summary, 417. 

Xenia blumi, Schenk, 73. 

cerulea, Ehrenb., 51; mentioned, 48, 

73. 

fuscescens, Lhrenb., 52; mentioned, 

48, 51 ftnote, 73. 

umbellata, Zam., 50; mentioned, 48, 

51, 52, 73. 

Xenuidze, mentioned, 19, 20. 

Xenozarcinus tuberculatus, White, 434. 

Xenophthalmodes moebii, Richt., 415. 

Zanardinia collaris, Crowan, 402. 

Zebrasoma ruppelii (Benn.), 482. 

Zonaria Schimperi, Aiitz., 78. 

variegata, Mart., 402. 

Zoobotryon, Ehrenb., mentioned, 231, 258, 

240, 242, 244, 246, 246. 
pellucidum, Ehrenb., 243 ; mentioned, 

232, 244, 245, 249, 255. 

verticillatum, Delle Chiaje, 245. 

Zosimus, Leach, 444. 

eneus (Linn.), Leach, 444; distrib., 

413, 421. 

Zostera, Linn., mentioned, 4. 

Zozymodes carinipes, Heller, 413. 

Zozymus, 444 = Zosimus. 
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